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ABSTRACT 



This report summarii:es research and training 
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maternal- infant emphasis areas: (1) high risk pregnancies; (2) fetal 
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newborn; (5) Sudden Infant Death Syndrome; and (6) Acquired Immune 
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and contracts during Fiscal Year 1985. Highlights of research 
supported is summarized for each of these areas. Also reported is 
research training, provided through Individual Postdoctoral 
Fellowships and Institutional Research Training Grants. Recent 
research supported by the Branch through the Perinatal Emphasis 
Research Centers is noted- Briefly reviewed are the Branch's 
Cooperative Agreements, the Contract Program, and the Small Business 
innovative Research Program. Finally, planned future research 
emphases in the six areas are reported. Various figures detail 
funding distribution and several tables present specific funding data 
by category. (DB) 
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INTROPgCTlQN 



"Life 1« l«agtl»n«d, lt« «lit«nct r«Bdtr«d Itit painful 
«nd aort hop«ful and lt» «lla«nti so auch r«<iuc«d by what 
has alraaiy b€«a «cco«pllih«<J, that — flvaa «hat la 
vaattd In tlaa and la fratdos of rasaarch — thara aaaa to 
ba icarealy any Haiti to tha good wa aay pradict for 
futura ganaratlo&a." 

J. Rufaal ftaynolda 
Tha Laneat , 2:650, Octobar 1, 1887 

Thla raport frow tha Pragnancy and ParlnatoXogy Branch (PPB) colncldai with 
tve laportant historical avanta: Tha Cantannlal of tha National laatltutea of 
Haalth (NXH) and tha aeon to ba ealabratad 23th Aonlraraary of tha national 
Xaatltttta of Child Haalth and aa«n DavalopMnt (KXCHD). Public Uw 87-838 
(Octoba? 17, 1962) «uthorl«ad tha aitabllahaant of "an Inatlttuta for tha 
conduct and support of rasaarch and txalalnf ralating to aatamal haalth, 
child ttaalth and ha«aa davalopvant, Includlnf raaaareh and training In tha 
ipaelal health problaaa and raqulrawnta of «othat» and chlldran, and In tha 
basic sciences relating to tha procassas of Uimaa growth and davalopaant. 
Including pranatU davalopaant." Slnca than raaaareh and training In tha 
araas of eragnaney, fatal davalop^nt and naonatal aidlclna hava baan 
•upportad by various Branchas vlthln tha Instltuta. Although tha Instltuta'i 
flrat org*al«attlonal chart did not identify a apadflc Branch oa pragnancy ind 
parlnatology, 89 grants awardad at tha flrit two MICHD Council ■aatlngs 
(Kovambsr 1963 and March 1964) addrtasad questions that today would have been 
aaalgnad to tha PP Branch. 

The Pragnancy and Perinatology Branch was aatablishtd In Daceaber 1984 as pirt 
of the Cantar for Besaarch for Mothers and Chlldran. the Branch assuaes 
primary responsibility for research alaed at laprovlng outcoaa of pragnancy 
and the neonatal parlod. Other coeponants of tha Instltuta also wpport 
rasasreh rslevant to this goal. Coaaunlcatlon batwaan prograas within and 
outside of the NICHD leads to coordinatad approaches in soae areas snd to tha 
consolidation of af forts towards ttm solution of aulflfacatad problems. 
Within NICHD this sctlrlty Is fadlltatad by tha close Intaraction of tha fiva 
Branchas froupad ondar tha uabralla of tha Cantar for aasaarch for Mothers and 
Chlldran (OWC) (Plgure I). 

Tha previous report to Council took place In Septeaber 1984. This report will 
atteapt to present an overview of research and training activities and 
accoapllahaants In aatamal snd Infant haalth and suomarlte plans for th. 

future* 



ERIC 



5 



I 



Pagt 2 



*As vleh All tclenctt, th* •4vancts In a«diein« hmv« btto 
bf M«ns of discovcrlAt, laprovcatnts , «nd «dded f«eta 
which hava aarkad apoehs la Ita hiatory. In aadleina, £a 
in othar aciancaa, thara ara aeill aany worlda to ba 
coaquarad, aaay ainaa to ba axplorad, and aany virgin 
fialda CO 1m tumad up and eultivatad." 

Madieina in 1936 (a SO-yaar pro j actios) 
JAMA , July 31, I88fi 

Aetivitiaa of th« Braneh ara organixad arouod aix aatamai -infant aaphatia 
araas, which coaplaaaat aach othar and auat ba viawsd aa a coaprahanaiva 
approach to raaaarch during tha pra-. pari- and poataatal pariodi. Thaia ara: 

(1) High-tiak ?ragn«nclaas Ovar tha laat 20 yaara aignifieant pregraa* hag 
oeeurrad in aatamal aurvival and w«ll-baing which haa aurpaaaad iaprov«aant» 
in fatal euceooa. laaaarch afforta on high-riak pragnaacy ara diraetad 
towards tha doaura of this gap whlla eontiouing atudiaa in both noraal and 
ahaoraal pragnaaeiaa. 

(2) Fatal Pathophyaiology: Studiaa in fatal pathephyaiology ara axaaiaing 
tha faetora iaflucncing normal and ^normal anbryonic dav«lopaant. Efforti 
foeua on aoraal and abnoraal davdopaant at tha aolaeular, tiaaua, and organ 
lavala. Eaphaaia ia pUcad oa atudiaa facilitatiag tha aacaaaaaat of fatal 
atatua. to provida aaaaingful antanatal diagaoaia. Anothar araa of ipaeial 
iataraat axaaiaaa tha aachaniiaa raaponaibla for intrautarina growth 
ratardation and ita coaaaquaat iacraaa^ aorbidity and aortality. 

(3) Praaatura Birth and Labor: Praaatura labor and birth ia a aajor cauaa of 
naonatal aortality and aorbidity. Two-thirda of all iafaat aortality occura 
aaong infanta walghing 2,500 grama or laaa at birth, Furtharaora, tha 
natioa'a high praaatority rata la raaponaibla for our ralattvaiy high 

iafant aortality coaparad to othar countriaa. Coaaaquantly, thia prograa 
aupporta atudiaa of tha normal oaaat of labor, tha raasoaa for praaatura 
labor, and how praaatura labor aight ba atoppad wit!«>ot datriaaatal affacta. 

(4) Diaordara of tha Sawbora: Diaordara of tha newborn ara raaponaibla for 
approxiaataly thraa-foortha of tha iafant daatha in tha Dnitad Statta, and 
produea long-tara diaabtlity for aaay iadividuala who ara »£Ucfd by th«ia and 
survira. Saaaarch diraetad towarda reducing tha iapaet of thaaa diaordara 
inclttdaa atudiaa of aatamal haalth problaaa that affect tha atatua of tha 
infant, adaptation of tha newborn infant to ita environment, and probleaa in 
tha early waeka of life that influence aubaequent devclopaant and behavior. 

<5) Tha Sudden Infant Death Syndrome (SIDS): The MICHD haa made particular 
cfforta to encourage raaaarch on SIDS alnca 1974. Raaaarch haa daaonatratad 
that the SIDS iafant no longer can be viewed aa having been perfectly healthy 
prior to daath, but rather la believed to have had developmental 
abaoraalitiei. Currant raaaarch afforta are directed towarda identifying tha 
cauaa or eauaea of theae abaoraalitiaa la poatnatal development. 
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<6) Acquirtd lan«n« 0«£icltncy Syndro«« (AIDS): Thm incrt«Jtng nuob«r of 
«oB«a and Infantt Ixifteead by hua«n lamunodsf lel«nc7 virut (HIV) call for 
rts<«reh to uadtrttAod th« ugnleudt of ttw problta and to dactn^aa eh* 
•ffleaey of potantlal eharspautie approaehaa. 

Tha Branch usaa a msobar of aaehanliiu for tha aupport of raacarelT. Ikirlng 
FT*86, it avardad a eoeal of 236 granta and eoatraeta aoouotiog to 
approxlaataly 32.4 million dollars (labia I). Aa ahoira in Flgura 2, theaa 
funds war« dlstribuead saong tha aiz problaa araas aa follova: high-riak 
pragnancy (32 parcaat). fatal pathophysiology (29 p«reant), praaatura Ubor 
and birth (15 par cant), dlsordars of tha nawbora (21 p«rcant), and tha auddcn 
Infant daath ayndroaa (3 p«rcant). Matarosl and child AIDS raaaarch la now 
balog organlxad. Trogram holdings (coaparlng rT*80, FT' 83, and FT»86) for 
aaeh araa ara ahown la flgura 2, and coaparlsons of aupport ■aehsaisaa ara 
dapletad in Flgura 3. Tha appsraat dacraaaa of dlract SIDS support la 
eoapansatad for- by an Ineraasa la tha arsaa of fatsl pathophysiology and 
dlsordars of tha nawbora. Xasaareh la thasa tvo coapoaants of tha portfolio 
la of laportaaes to X\m otrarall undarstandlng of suddaa lafaat daath. 

As aaaa In Flgura 4, graats and contracta ara awardad to Iwrastlgatori la both 
ellolcal (67 parcant) and noaellnleal or baale selanes (33 parcant) 
dapartaants. Analysla of awards to dlaical dapartaants showa tha following 
distrlbutloB (flgura 5): obstatries and gynacology, 29 pareaat, padlatrlcs, 
28 parcant, and othar dlaical dapartaants, 10 parcant. Tha ovarall 
dlatrlbutloB of Frlndpal lavastlgators shows a hlghar nuaibar of M.O.*s than 
Ph.D.'s (M.D. dsgraa, 54 parcant, fh.O. dagraa, 37 parcant, and non-doctorata 
dagraa, 4 pareaat). Tha aoa-doctorata dagraas eorraspond to lavastlgators 
awardad a sadl buslaaaa InaovatlTa raaaarch grant. Aa analysis of tha 
dlstrlbutioB by gaadar, dagrsa, and dapartaant sho«« that 83 parcant of tha 
prlndpd Invaatlgators ara ada and 17 parcant ara faada. Thaaa ooabara 
raaaln alailar to thosa tabulatad for ft 1983. Furthar andysls of tha 
Principal Invai tlgators distribution by dapartaant li prasantad in Flgura 6. 
Aetud auabars and funds ara fhowa la Tabla 2. 



SSSEARCH TRAiyiNC 

•Should tha alllanld day cotaa whan avaryona «ho dacts co 
study Mdldna aust go through a thorough prallalaary 
ftoursa of trdniag for It. it Is to tha aapariaantd 
idancM that wa sust look for tha fouadatloo upoa which 
to build a thoroughly coapatent physician." 

Selantlfie Education for Madiclnt 
JAMA , January 9, 1886 

Rasaarch training cootinuaa to b« provided through two typas off granta: 
Individual Postdoctord Fallowahlpf (F32s, F33a, F34i) and Institutional 
Xasaareh Training Grants (T32s). In 1986. thirtten T32s wars actlva, 
supporting 50 aeiantists (2 predoctoral. 48 postdoctord). a majority In 
Dapartoencs of Padlatrlcs (9), 3 located in Departaants of Obitatric«, and I 
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In s fiofi-ellnicAl Department (Tsble 4)« Thrte jeert ago, it ^mm nottd that a 
fort7-*threc percent decline In individual fellovshipe (F32t) had occurred 
eince 1980« Table 3 ehowe that a thirt7«<«eveQ percent increaee over 1983 it 
recorded for 1986 1 but these fluetuatione invols^e ostl^ three to five 
individuali due to the twdeet nusber of F32i avarded* ^ 

The Branch alio iupported 17 Reeearch Career Programe in FT* 86. Although eomt 
Special Eaphaaii Raeearch Career Avarda (KOj or SEKCAa) are etill being 
iupported, thia type of avard haa been dlacontinued. The KO4 (Rtseirch Career 
Sevelopmeot Avard) and XD3 (Clinical Inveatigator Award) continue eo be 
iupported and 12 avarde are actiTe. A nev avard, the Xn (PhTeiciaa Sclentiat 
Avard) received a good reaponae fro« potential ippXieante ai^ two are 
currently funded. Thm KO4 f oaten the derelopsent of young ecientiati vith 
outatandiog raeearch potential for eareere of independent reeearch in the 
iciencea related to health. The KOg providee the opportunity for promiiing 
clinically traioed individuali vith deaonatreted aptitude for raeearch to 
develop iato independent biOMdieal invaicigators in ieveral cliQieal areas 
relevant to satemal and child health* Finally, the K^^ encouragee 
individuali vith clinical training to develop reeearch aldlli in a fundamental 
acience and beeoM independent inveetigatore* 

An innovative cooperative affreeitent haa been avarded recently to the 
Aiiociation of Medical School Pediatric Oepartaent Chairman (AMS?OC) to 
iupport a Pediatric Phyaiciao Sclenclat Program* The prograa Involvee five 
yeare of training; tvo yeare of baaic raeearch training funded bj NICBD end /or 
other private ageneiee and thre^ yeare funded by the eponioring inetitution in 
a junior faculty poeition vith guaranteed eeTonty'-five percent free tlM for 
reeearch under an identified preceptor. The prograa la adminie tired by a Taek 
Force repreeenting the J^FSC, NICRD, and participetlog prlvete ageneiee. 
Selection of applicant a and deeignation of appropriate training laboratoriti 
la being carried out by epecific eubcoanitteee. The firet aeeting for the 
eelection of applicant a took place in March 1987 and thm eeeond group of 
applicanti vera interriived at the titae of the Aaerican Pediatric Society/ 
Society for Pediatric Xeeearch (APS/SPR) aeeting in April 1987. 



g£SEARCH CRASTS HICHUCaTS 

HIGH-RISK PRECNANCT 

'"The past year haa been productive of a large nuober of 
paperi, aany of vhich repteeent honesty eameet, and able 
inveatigacion •in Obetetric Medicine 

The Annua Medicua 1887 
Lancet , 2:1319, Deceober 31« 1887 

Maternal physiologic adaptatione during pregnancy continue to attract 
inveatigator intereat* For exaaple^ although cardiac output increaiee 
algnif leant ly during mid<*prcgnancy» it fella to preprignant levels in li^te 
gestation in the huaan* Xnveetigatora in one prograo project eought to 
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diieo^t vh«Ch«r tCroka voliia« («TBOunC of blood «j«etftd froa thm hmBTt p«r 
contraction) vsa dacrtascd la thm latt pragnanc; bacautt of Inadtquata vanous 
racum to tha haart, or alttrnatlvalf, bj raduesd ^ntrleular function » 
Obaarvaclona of cardiac oatpuC, haart rata» and tcroka voluaa obtained bf 
lapadanca cardiography vara atudlad for all thraa trlaastan ami poitpartum, 
at raat, during and follovlt^ bleycla axardta. Xasultt Indlcattd" that heart 
contractility vaa not dlfftrant In lata pragnancy eoaparad to poit partus 
valuaa« Thua. llmitatlona of cardiac filling appaar to ba laporttat 
physiologically In lata pragnancy. Accordingly » tha Invaatlgaton ara 
pursuing vhathar vanoua ratum la lapalrad by taachanlcal obacruetlon of vanoui 
flov by tha anlargad tttama» by changaa In vanoui tena. or both* 

Bypartanalon Inducad by pragnancy la aaaoelatad vlth alavatad aatamal «nd 
fatal wrbldlty mi mortality. Utifortunatalyt affactlva and rational tharavT 
haa baan alualtv bacauaa tha physiological changaa occurring In this coodliicn 
ara loadaquataly uadaratood. Carrantly» coosldarabla raaaarch on this problem 
la foeuaad oa alterad proataglandln MCabolls«« Zn pregnant shaap, for 
axaapla, ona loTastlgator haa found that Infualona of proataglandln produce 
Increased syvpathatlc ^raaosotor etlsulatlon, hype rtena Ion t and Incraaaad 
utaroplacentai blood flov* thue^ this finding aay rapraaant a aav aalaal 
aodal vhlch can ba uead to ettidy tha af facta of sy«pathatic«Mdlatad 
hypartanalon In pregnancy* Tha aaM IttTaatlgator haa alao atudlad tha ability 
of another prostaglandin (I2) to lowr blood prasaura in anlms la randarad 
hypartenalTO during pragnancy by unilateral renal artery occlusion* Be found 
that PGI2 raducaa blood preaeure In thla Mdel, but not uterine iraacttlar 
raelatanca* resulting in a significant dacreasa la utaroplacaotal blood flow 
and a fall In fatal oxygenation* Than rasulta are tlaely bacauaa aosa 
clinical Invaatigatora haira auggastad that pregnancy-^lnduced hypartanalon In 
huaana la dua to raducad prostacyclin (?Gl2) production and therafora could be 
treated vlth or a fGli analog* Bowever* this anlaal study luggaata that 
adalnistrstion of prostac7clla to treat gestational bypartenaloa aay antall 
significant risk to tha fatua. 

An estimated 16 million Aaarlcana are affected vlth gallaConas* Tha 
prevalencs Is higher in voaen than mang and higher In wwmn vitb greater 
numbers of pregnancies. The prevalence la also higher In voman receiving oral 
contraceptlvae or postaanopauaal estrogen replacemant* An unusual type of 
Jaundics In pregnancy occurs bacauaa of poor bile excretion in certain vomen 
vho are axtraaely sansitlve to estrogene, during pregnancy and during oral 
contracsptlva uae« Estrogsns also have an Inhibitory effect on drug 
elimination by tlm llvar« Ona Inveatigator seeks to underacand tha aachaniams 
tffaareby astrogaa exerts such affects by a series of animal and callular 
atudlas« Sha has already demonstrated in the rat nodel that apaelfie 
matabolltaa of the aignlf leant eatrogena-*«the During glucuronlda conjugates^ 
are potent inhibitors of bile flov. Further studies are designed to alucldate 
how the toxic aatrogen metabolites aay alter (1) uptake of bile acida by liver 
cella^ (2) taetabolisa of bile eclda» and (3) excretion of bila adds. Such 
atudlaa have direct applicability to the lasue of tha rational use of 
therapeutic druga, and of drug toxicity^ in pregnancy* In addltioo« bee tar 
undarsCanding of gallstone formation in pregnancy may lead to opportunities 
for their prevention. 
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Xt it ••tmbllihed th«t MCtrn*! •ooJting eauttts fatal growth r«t*rdttion mnd 
iacr«M«i th« risk of prtgnancy coapltc*eioni . aow«v«r, th« wch«ni«a« by 
irhlch th«M «ff«ct» art productd h«v« aludcd rtt«*rch«ri. It !■ known th*t 
cAdalum li on« of th« toxic «g«nti la eigarttta ■aoka. and anitwl atudiaa have 
atiggaatad chat fatal growth eao ba raCardad by cadalua. It la alao known that 
eadaiua accuaulataa in cartala organa (auch aa tha kldaay, livar.-aad 
placanca) sad that thla phanoaanon la aaaoelatad with an acctiaulacion of sine 
M wall. It la also known that tha alnc nutritional atatua of pragnant women 
it oftaa aarginal. Froa thaaa raporta. ona iavaatigator davalopad a 
hypothaala that thara la a aaqutatratioa of «inc In tha plaetnta of pregnant 
woaan who aaoka. with raaultlng fatal tine dafiaancy, and In tuns, iapaired 
fatal growth and davalopaant. Data froa 200 patiantt hava confiraad 
aignlf leant, poaitiva eorralationa batwaan aatarnal aaoklng (aa docunantad by 
thlocyanata lavala) and lavala of cadmlua io whola blood and plaeanta, and in 
line lavals in plaeanta. lafaota of aaoklng aochan had daeraaiad «inc lavaU 
la rad blood calla and wara of lowar birth walght. Thara waa no diffaranct la 
dlatary ainc intaka batvaan aaokara and non-aaokara. Thaaa raaulta aupport 
tha hypothaala of a cadtiltt«-«lnc Intaraetloa In pragnant woaan who aaoka. Tha 
invaatlgacor la daalgnlng a acudy to aaa if alnc aupplaaantatloo la aaokara 
during pragnancy can laprova tha plaeanta! tranafar of tine to tha fatua and 
tharaby incraaaa birth walght. 



mAL PAIHOPSTSIOLOCT 

•Hay it not ba that tha twentlath Mntury will vltnaaa, 
aaong othar good things, a wondarful axtanslon and 
davalopaant of baaaf leant Aotanatai Tharapautlca." 

Ballantyna, John V* 
Manual of Antanatal Pathology and Hygtaae - Tha Fatua 
V. Uood, Haw tork, 1902 

Progaatarona and astrogan (aatradiol) arc aaaantial to tha aaintanaaca of 
pragnancy in aaay apaeias and corticol of fatal adranal origin la aaaantial to 
fatal aaturation, aapacialiy of tha luaga. Although th^ actiona of thaaa 
horaonaa ara raaaonably daflnad. faetora ragulatlng thalr production by tha 
fatoplacantal unit ara poorly understood. Thus, a raaaarch projact is 
studying tha ragulatloo of horaona aatabollaa in tha baboon, whoaa 
andoerinology U aiaUar to tha huaaa. Thaaa Invaatlgatora hava found that 
plaeantal produecloo of progaatarona is dapaodant on aatrogan, and thair 
raport waa tha first to ^cuaant that anothar andoganoua horaona aodulates 
progaatarona production in aid- and lata prlaata pragnancy. Furthar, this 
group haa found that tha fatua Is laportant in plaeantal progaatarona 
production. Such a rola for tha fatua waa auggastad by axpariaants In which 
baboon fetectcoy (raaajval of tha fatua, but not tha plaeanta) raaultad la loss 
of aatrogan foraatlon and a aarkad daclina in aatarnal progaatarona. Afttr 
fatacvoay, tha plaeanta waa ahown to raaain Intact functionally. This 
raaaarch group plana to axaoina whathar aatrogan ragulataa plaeantal 
progaatarona production in vivo by anhancing formation or by radocing 
cataboliso of progeatsrona: XTso, a cultura systaa of baboon placental ceils 
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id.II bm U0«d to study nuMtoiit poCcntlil rtgulition factors for thsir tf feces 
on progctttronn production by tht culturod colli p It is sxpscttd thst 
Insights gained with tho in vitro systsm can bs used to dtsign additional in 
Tivo txpariaents in baboons # 

Another research ttaa is eabarked on the elucidation of the Mchanism 
rsspoQsible for the early increase in serua T3 during the transition frota 
fetal to neonatal life* Their study vith acutsly thjroidectosited newborn 
lasbs has shown that the thyroid gland la the sajor sourea of T3 in tht 
iaaediats newborn period* 

Fetal growth faetora are being atudied for their role in noraal growth^ as 
well as L\ abnorsAl condltiona. One Investigator has found that somatomedins 
eppear to act at or near their sites of callular synthesis, that is, in e 
ao^alled autocrine or paracrine manner# This vitw is based on experiaents 
which ehov thet tissue Xavslt of soaatoMdin C«insulin<*Ilke growth factor I 
(Sa-C/ICT-I) in rat fetus rise before blood concentrations rise in responie to 
grovth hormone sdtalnistration* Such inaight was preceded by improvements in 
assay techniques « by the seas investigator, which paniitted reliable assafs of 
low tissue concentrations of SaH!/ZGF*I in the small amounts of tissue 
available from the fetus* By using in situ hybridization histochemiatry, an 
investigator determined that somatomedin messenger VHAm were localised in 
connective tissues or cells of mesenchymAl origin in many orgasm and tissues 
from human fetuses (16 to 20 weeks gestation). This finding facilitatas the 
understanding of fetal growth as thesa cells, being widely dietributmd and 
anatomically integrated into tissues and organa, are ideelly located for 
production of eomatomsdina which may exert parscrine effects on nearby target 
cella* In an animal model of Intra-uterine growth retardation produced hj 
uterine artery ligation in pregnant rata, aerum, lung, and liver 
concentratlone of Sm-C/IGF--I correlated very well with the degree of growth 
retardation* This and other txptrlments suggest the probeble strong influence 
of nutrition on eomatomedins* Other atudies will attempt to clarify which 
tissues produce somatomedins and when they are generated in the fetus and 
newborn* 

Postnatal growth of Itmg parsnchyma in cats was shown to depend on respiritory 
muscle activity* A further step toward understanding the responsible 
mechanism Is the demonstration that strsss forces (pulmonary diitsnding 
prsssura) rsgulstt postnatal cell proliferation in lung parenchyma through tht 
mitogtale activity of somatomtdin* Somatomadina are insulln-*like peptide 
growth factors whose concsntratlon in postnatal serum are growth hormone 
dependent* Somatomadina were found in moat human fetal tissues at 
mldtrimester, localised in specific cells* 

Other studies are examining the relstlonsalp between growth patterns end 
oxygen availability using chick embryos* l^evious work has shown that those 
exposed briefly to 60t O2 weighed significantly more than control embryos 
maintained in air (normo^lc - 21S O2) snd that they exhibited a stimulation of 
metabollam* Current studies demonstrate that limitation of oxygen 
availability by expoaure to 15S O2 ratarda embryonic growth and metabolism* 
Therefore, growth and metabollam of the normoxic chick embryo lata in 
development are lisiittd by oxygen availability t 
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Undtrfttandlnc thm patten of physiological macuratioa in utcro and tht 
adjusCMats cwadtd to adapt to axtrautarica lift ti basic to faeiXitata the 
dtvalopaant of diagnoatie and therapeutic approachaa Co fatal and aeonatal 
problcoi. A research teas it eaeaaioiag the perinatal developaeot of renal 
function end Mtabcliaa ia aheep. In the fetue» the rtfponae obatrved to acuct 
decreeae in oxygenation i»a a marked diainutiosi is arterial oxygen taneion and 
content vlthout a change in renal blood flow« Oxygen delivery decreased markedly 
while renal oxygen extraction increased end oxygen consumption decreased 
proportionally to oxygen availabilityt These findings indicate that renal oxygen 
consumption in the fetus is sensitive to the rate of oxygen delivery rather than 
to blood flov or arterial oxygen content. The transition to extreuterine life 
vas accompaoiad by an increaae in both renal function and metebolic rats. 

Pulmonary surfactant deficiency has been desrly recognized as rsspocsible for 
the respiratory distress syndrome in the newborn* The synthesis of the 
surfactant phospholipids and lung maturation in utero h# e been extensively 
studied* Corticosteroids are thought to be one of the major triggering horroncs 
for the onset of surfactant meturation. An investigator is studying the effect 
of varioua hormones on lung phoapholipid bioaynthmsis and has shown that 
dexamethasone (a steroid) stimulates fatty acid synthesis in fetal lung and that 
both the normal developmental increaae end the dexsmethaeone^induced increase art 
prevented by tri^lodothyronine (Tp. Thus, although dexamethaaone and T3 have 
gome coaaaon effects in the fetal lung they alao have opposing effects. 

Ongoing studies in the pregnant eve are aasessing the to Is of hepatic glycogen 
metabolism in fetal and mstemal glucoce homeoetaais during a prolonged feat. It 
waa ahovn that during fasting* the pregnant eve depletes her hepstlc glycogen 
stores in easociation vlth s rsduction in glycogen cetabolixing enxyme sctivity. 
In contrast* ths fstus does not eonsusae its glycogen reserves during hypoglyceaia 
(aasociated vith maternal faating), possibly preserving these stores for 
postnatal use« 



PaZTESM LABOS AND BIRTH 

*It is doubtful 9 however, if any 12 hours aftsr birth are 
just so full of possibilities, ph/siologlcml and 
pathological t aa is the time during which the fetus ia 
passing through the maternal canals • # • Birth* it must be 
remembered, does not mark s beginning, but s stage in life's 
progress • • •* 

Bellsntyne, John V. 
Manual of Antenatal Pathology and Hygiene - The Fetus 
V. Wood, Hew Tork, 1902 

It Is likely that prostaglandins (?G) plsy an important role in human 
parturition, becauae proatiglsndina: (1) inereese strikingly in concsntration 
during labor in amniotic fluid end maternal blood; (2) are eynthesi^ed by 
placental and uterine tissues; <3) can act to indues labor in ucm^.n st dny ft age 
of gestatian* 
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AIno, inhlbleloci of PG •fnthssis duriag prcgnmncy causes s dtlsy In ths ontec 
of labor. Proataglaadloa ara Mtabollc products of arachidonic acid (AA) bj 
thm c7cXooxrgaaasa pathva^. Anothar AA pachvaj, via llpoisygeQasa , leads to 
sMtabolle producta \AiLch appear to have a poteotlal role la uteio-*placental 
perfusion and In contractile activity of the utarua. These products are the 
HSTEa (h7droperox7«dico«-hydrox7^icostetrenoic acids). The UpoxTgenasc end 
cydooxygenase pathvaya aees to interact vlth one another. For exaaple, the 
HZTEa inhibit proetacydin CPGI) bioeyntheeia and hence, their abnormal 
intrauterine production wmy be iaportant in the pathogenesis of 
pregnancy-^induced hypertenaion. ^ich ia a condition asaociate4 vith reduced 
PGI formation* Preliainnry evidence also suggests a Mtabollc shift near tera 
hj huBsn amnion cells wmj from the lipoxygenaae and covarda the 
cydooxygeaase pachvays, thereby enhancing the formation of prostaglandins 
vhich are kaonn to produce labor* Kesearch is now focusing on factors that 
can regulate these varioua metabolic pathvays. Xnterleulcin 1 ia an 
inflamaatory mediator that may be the mechaaiem whereby intrauterine infection 
results in preterm labor and bf rth* Jn vitro studies have shovn that 
interleokin I can be a stiaulator of prostaglandin production. 

Oxytocin is the aost potent natural ati«slator of utariae contractions at 
term* Sovever, because of lov systemic cocicihntrationa of oxytocin in ^he 
mother prior to labor* the horaoae has been thought iaportent only for the 
later, "^expulaive* phase of labor. 0am Investigatort using an animal nodal » 
aought to umderstand vhy the pregnant uterue at term becosea markedly 
eeneitive to oxytocin* Be found an abrupt increaae in the oxytocin receptor 
concentration in the uterine muscle* Zn his rat model, there is a dear 
correspondence between receptor aumber and aeaaitivity* Although comparable 
experlMBts have aot been possible la huaaa uteri, it has been found thst 
vomea vho ver<ft not responsive So oxytocin had relativdy lov oxytocin receptor 
levela* Alternatively, women in preterm early labor had receptor levels in 
the uterua that irere equivalent to women ia early labor at term* thus, labor 
may be initiated. In pert, by the up-regulation of oxytodn receptors. Jdso^ 
the work illustratss that the endocrine status of an iadividuaX cannot 
neceaaarily be determined from circulating hormone levels done. 

Another researcher has reported e dose teoporal relationship between the 
oxytodn sensitivity change end a Mrked increase in prostaglandia (PGF2 ) 
production by the uterus in the rat model. Suppression of in vivo PG 
synthesis caused a reduction in both spontaneous uterine contractility an<i 
oxytocin^induced contractiona . Thua, prostaglandins probably play a role In 
modulating the effect of oxytocin* 

It has dso been found that oxytocin can stiaulste prostaglandin production in 
dmcid\^9 the tiasue lining thm placenta and membranes. The prostsglandin nay 
cause uterine contractions directly, or potentiate the CTytocic effect, or 
even promote cervical dilatation* thus, the coaplex interactions of ths 
systea for controlling uterine contractile activity are ody beginning to be 
understood. It haa been dlfflcdt to unravel the respective roles in labc.; 
for some of the controlling factors because it has not been poeeible 
COQpletely to deprive an anlad twdd of one of the putative factors, such as 
oxytocin. However, the aecond inveatigator dted above haa dao prepared s 
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ouabtr of oxytocin •nt«gonlit«, which ar* ilight ch«alc4l aodif Icationa of che 
natural aolceula. That* antagonlsca have th« potential to occupy ox7tocin 
rtetptors am! prtvant natural oxytocia fros reaching thaa and producing the 
usual affects th*c arc associated with the initiation «nd saintsnance of 
labor. Studies vlth such Antagonists are in progress. 



DISORDERS OF THE NEWBORN 

*'<iu«anity Is ready to bow at the footstool of science, and 
beg, that the ratio betveen those who live and those who 
die at the tender age be diminished and that they have 
thrown around th«a the protecting care of asdicine." 

W.D. Baggard, M.D. 
J AHA , VII, 3, July 3, 1886 

In 1984, Niam launched a aajor special initiative: an e-^panded research 
prograa is the prevaatlon of low birth weight. This iaportant probica in 
asternal and child health may ba the consequence of intrauterine growth 
retardation (lUGR), prcaature labor, or both. Most infants whose birth 
weights are batwacn 1,500-2,500 graas survive and do fairly vail, but the verj 
low birth weight babies (VLSM - below 1,500 grass) require long periods of 
intensive care snd have high aortality and aorbldlty. ?ostneonatal desths 
(death between twenty-eight days and eleven nonths of life) declined froa 
100/1,000 live births st the turn of the century to 50/ 1,000 by 1950 and 
3.78/1,000 live births In 1984. In 1984, the infants below 2.500 graas. vh_ch 
constituted 6.7 percent of all births, contributed two*thlrds of all deaths, 
and the VtStf group. 1.15 percent of all births, accounted for half of neonatal 
deaths. The decline in Infant aortallty rate since 1960 la due aainlT to a 
decrease In neonatal aortallty (infants dying between sero snd twanty-seven 
days of life). The task force on Infant aortallty of the Aaerlcaa Acadeay of 
Pediatrics has stated that, 'Although this decline Is grstifflng and should 
not be ainlaized, several factors point to the need for additional efforts: 
continued disparities In the aortallty rates aaong the black and white 
populations; a recent slowing in the rate of decline in infant aortallty; a 
poaaible recent increase in postneonatal aortallty; etc." 

In FT 1985, two new Perinatal Eaphasis Resesrch Canters (PERCa> focusing on 
Intrauterine Growth Retardation were funded. Some of their accotaplishments 
are presented in the section on PERCs (page 19). 

Other investigators are addressing other issues of laportanee to the L3W 
Infants. The long-tera influence on aortallty and morbidity of low birth 
weight is being analyzed in British Colunbia where data exists on 1.2 ailXion 
individuals bom between 1946 and 1981 « The investlgtcori are using record 
linkage techniques updating birth, aortallty, and health f^lss. In a first 
step, they have defined birth weight by gestational age curves for the last 
8-10 weeks of gestation. The curve is identical in aost groups, but tne ones 
for East Indians, Chinese, and Japanese fall below the Caucasian-Native 
Aaerican curve. Therefore, it appears that the differences in birthweight 
between ethnic groups are established early in gestation and are unlikely to 
be influenced by nutritional or other factors occurring in the third 
trlaester. 
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Caloric daprivation does rtducc growth race id postnatal iTiinals, buc tha 
rtaponalbla sechanits haa not baaa clariflad« Ao i&taraatlng acudy itxasiined 
evo im^rtant paraaatara: raCta of protaln syothaiia a»d dagradatldn in 
muacia tlsauaa of auckling ra&i* Incraatad proCain dagradaeloa vaa found to 
play Cha aajor role uodar ehaic axparisMiseal cooditloai. 

Seudiaa hava daaonatratad In tha paac Shat noa-ounritlva tuckl&g (HNS) during 
gavAga faadlng iaprovai walghs gain iu prcxsaturt Infanta* Bovairart dati 
obcainad In a earaful study whara outrianS Intaka vaa controlled shoved no 
apparant af f act of NNS on grovth outcosa In vary low birth vtlght infants • 



*Vatch for algna of raauacitatlon, naaaly, laprovaxsant in 
tha color, in sovas^ntSy in uardiac pulsation Nsvai* ba 
contant until tha child braathaa ragularly» and appaars to 
ba continually iaproving." 

7raaeia Hanry Uiaspnayi 
Aaarican Journal of Hadiclna Seianeai ^ January 1886 

Significant advances hava baan luda in tha undaratanding of Raa plratary 
OiatrasaSyndroaM (XSS) and safs and efficacious » preventive 4nd therapeutic 
approachea are being evaluated* The total NX3 pcograa la shariul by tha Lung 
Diviaion of tha National Haartt Lung, and Blood Xnctitu^^e, and the KICHD. 

HOS ia atill a aajor health problsiSt occurring in fourteen to aixty pftrcant of 
preaatura deliveries. Studies ars prograsaing to define tha aolscular 
Mchaniass involved in tha biosynthesis of surfactant is order to help in the 
developsent of a retional approach to tha traataant of RDS# A taasi of 
reaearchars have dewnstratad that tha davelopnantal incrsasa in aurfactant 
biosynthesis in the Type XI eell# ia proaotad by Khm incrsasa in intracellular 
cytidine aonophosphata and the declining availab/^lity of syo-inositol. An 
intsrastlng aapect of thia rassarch ia the role of platelst-'sctivating factor 
(PAJ) in husan fstal lung oaturation. In an in vitro i^ystaa, there vas a 
reciprocal relationship batmen PAF a»{ glycogen content as the lung tisaua 
aatured* This finding suggssts that ?A7 aay aadiate the onast of 
glycogenolysis in fatal lung tissue, and glycogsa degradation say ssrve as ths 
carbon and energy aourca for the incraaaad synthesis of the phospholipids 
seeded for surfactant synthaaii. 

Soaatofsadin C (SsC or inaulin^lika gro%rth factor I) and other grovth factors 
influence the grovth and differentiation of the fstal lung* Oats suggest that 
a decline in SaC production by ths fstal lung aay be corrslatad vith ths 
initiation of fetal lung Type II cell differentiation* Infanta of diabstlc 
anthers are knovn to have a higher incidence of ROS« Praliainary studiss 
provide a possible explanation for this obaarvation, i«e«, fstal hyper- 
insulinemia may cause the production of s surfactant deficient in tha msjor 
apoprotein* 



15 



Page 12 



Anothar Invaitigitor Is teiting whethtr corticott«roidi «nd thyroid hornon«i 
h»v* functlftocl «ffteta on the lung chat can b« ralatad to ehaoga in thm 
pcncabllitj of aplcheliua and andochaliua, which would raiult in iaportanc 
fvmetlooal ehangtt in lunf icruetura. Cortleoatarold ehcrapj vaa ihown to 
havt eoaplax, contradictorj af facta on protala leak (Pt), Incrtaaing PL fron 
tha vafcular ipaca to tha lung lataratltlum and airway and daeraaalsg It from 
tba alTaolar aplthallua to tha lataratitlua and vascular spaea. 



'Tha baet«rlal origin of diaaaaa la intiautaly eonnaetad 
with pravantlTa aadicina .... juat awakaning to tha 
dawn of a graat ravolutlon in aadieioa, and in thia 
ravolution bactarlology and pravantiva vadicina will play 
a aoat laportant part,* 

Madieina in 1936 
JAKA, p. 127, July 31, 1886 

Tha nawbom infant la suscaptibla to aany isfactions. A aigniflcant objactiva 
la naooatolofy la Co davalop iaprovad aathods for thair aarly diagnosis, 
pravantion. and traataanC. Naonatal inf actions hava a wida clinical spaetrua 
ranging froa inapparant diaaaaa to sapsis which is rapidly progracsiva and 
earrias a aigniflcant aortalicy rata. 

Group B scrsptococd ara a sajor eauM of sarious infactioos in huaan navborn 
infants. Studias ara undarway towar^^s th'9 idantif icaiion of aothars and 
Infants at risk for Group 3 straptoeoecal (G8S) diaaaaa. la an aatpariaantal 
aodal, it wma shown chat tha ratio of aaan eoncaacrationa of cord Co aatamal 
aatibody to a spaeifie GBS aarotypa incraasas with gastational aga providing 
an orarall Tlaw of tha dagraa of plaeantal passaga. Turthar, studias with 
newly davalopad sanaitiva quantitativa aasays for aatibodits ars aiaad at 
finding tha critical protaeCiva laval of antibody Co any of eha aarotypas co 
CBS. This, in turn, will parait tha avaluacioa of tha afflcaey of GBS 
▼aeeiaaa and tha davalopaant of iaauna sarua globulin if , and whan, activa 
imunisation is not poasibla. 

Harpas siaplax virus (BSV) inf action in tha nawbom resulci froa axpoturc to 
tha virus in tha aatamal ganital tract during dalivary. In ordar co 
datsraina if eulturas in lata gastation of woaan with a history of HSV 
inf action pradlet atyaptoaatle shadding of tha virus ae dalivary, 414 woaan 
wara axaainad. In this earafully plsnnad, aulcieantar study, it was 
daaonatraead that tntapartua aatamal culturss do not predict tha infant's 
risk of azposura to RSV at daUvary. Furtharaora. tvo traataancs for naonates 
with RSV infaetiori ware evaluated in a double-blind, controlled 
InvastlgetioQ. Both vidarabina anc! acyclovir produced no significant 
laboratory or clinical adverse effaces, and both were found to ba equlvalenc 
therapy in taras of neonatal aortalicy and aorbidity. 
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On* of th« iuab«r« of th« human h«rp«f vlru» faally, cytoMgtlovirui (OSV), 
eauMS coRgtaitil «nd p«rla.t«l iaf.ctloni. Dla«*.« occur. «»« frtqu.ncly 

i« aors ••v«r« with £«t«l Infaction and in pranaeura iafanta with 
Jraoafualon - *equi«d lofaction. A atudf iavol^lng 16.218 pragnant «m.n 
conSudad that primary QW Infactlon during pragnancj pot«« • ^0 to 40 percent 
rUk of intraut.rina tranami.aioa and that «lv.r.a f fact, for tha itifant .r. 
w'a likaiy whao iofactioo takaa placa during tha firtt half of gaatation. 
Cooaattital CKV inf action, which occura in about IX of Uva Mrtha. ia 
as4ptomatie in 90Z of caaaa. Hearing impairment ia obaerved in 15S of 
o^pto^tic children and tha remainder w*re found not to be at Increased rl.k 
of mental impairwnt. 

"Ooea our preaent knowledge aupport tha view that 
medieinaa act during definite periods; that ia. can w« 
rely on a given doaa of a drug influencing the organ in 
i#hich it acta for tha aaaa apaca of time in different 
iadividuela. or on tha eeoa individual at different 
cimaa?" 

D. J. leech. M.D. 
British Medical Journal , Hovember 28. 1885 

Many medicatiooa are uaed ia the treatment of aick infanta. The extent of 
drug uaea in tm neonatal intanaiv* care nuraeriea «aa documented over a 
pjrtod S .even ymara. ahoiriag that the median lumber admlniatered to patient, 
vaa aix and that tha uee of aome drugs hea remeinad const«nt wharaaa for 
other diuga aubatantial chaagea wre obaerved* e.g.. decreased uae of some 
JnuSiotiL and digoxin and an increaaed use of ^JP^ina and dopa^na. Twelve 
percent of NICU p.tianta received morphine; for older childrea the wte of use 
varied with age. and so did tha indication, for tha drug. In addition, data 
auggeat that the routine uae of heparin ia ItlCU. (to maintein «hf PV"?'^^ of 
vascular c*thettera) Is aasociated with a four-fold iacreaae in the risk of 
intraventricuUr hemorrhage. Concurrently, it haa bacn documented that very 
.?ck nfants are exposed to various pharmaceutical additi>,as causing serious 
and ia some c»m fatal reactions. This drug surveilUnce program ia 
providing a needed overview of drug uaage and effects in a vulnerable and 
immature population. 

The cytochrome P-450-dependeat ays cam plays an iapoftaat role in the 
biotransformation of drugs. Ongoing studies are aimed at understanding the 
relationship between the ontogeny of the isozymes of this systam and 
ase-relatad change, in the metaboUsm of foreign compounda. four isoxymes 
have already been isolated during the perinstU period and plans are under way 
to define difference, in the expression of members of the P-450 gene family 
with age and tissue, and in response to inducing agent*. 
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7h« at« of thtophylim. (T) 1. r«o«m«nd«l for th« tr«.t«tnc of inf.ntj 
ortt«neiat wleh idiopathic .pn.* of prtiMturity. c«acr«l «fftct of T is 

]ToV. I?u32«I of pr«t.» infant, b.for. and tft.r T admlnl.tr. tion using 
aucli.r -gn.tlc r..on«nc. (NMR) .howd that tho.a «ith apnalc .peili «y 
r«prl*«nr£r« uaatabl. babla.. Tha .tat. of brain tl.aua <«78«««J°" ^« 
«SdiId In Tivo irtth NMR .p.ctro.cop7. In «i approprl.t. ani»al •od.l. 
contiJuoroTTT va. .hown that cortax oxygenation d.clinad rapidly during 
apni. a^th. TOiR data augg-t that bioanargatic r—rv. in brain tl..u.. is 
tlaltad and can ba daplatad quickly in ttba aawborn. 

A« on.aln. acudT 1. ajomlning varioua aapaet. of tth. aataboll.m of .ttroid. 
^ SotI^.%y tSTx.c«ta. It ha. b..« ahown pravloualy J- -t.^^" 
I^poJur. to polyaJomatlc compound, during pr.gnancy ra.ult. in f.totoxiclty 
13 that thay cau.a alt.ration. in th. activity of «i important group of 
o^ditJJa IS Jliuctl^ antya* in th. placnt.. An .ppropri.t. .t.rold 

halanea 1. xif»^*d not only for tha salnt.nanca of pr.gnancy, but also 
w^r^f^S ro^rind^urrivii. In atudylng th. biotr.n.for«tion of 

it wa. .hovn that tha Taaeular labyrinth aona of plac.nta is 
SI ^ioriitl lf iL^tll« and SP -t-boli... in addition, fatal rat Uv.r 
iSd Llitlp^i.tlc clla. follo^ng ,-t.mal pr.tr..t»t .t «T.nt..n day. 
lot.tlon. pro!Il to b. .ajor .ita. of B? bloactivation and »ay contribut. to 
fatal toxicity. 

Tha aff.ctt of aati.pll.ptic drug, adtaini.taiad to pa ti.nt. throughout 
gotation la alao balng .tudi.d. Th. «ta gaal i. to th. 
tlratoganic affact of tha.. drug. ^."u. thi t.ratog.nic •''•Jt^' J»« 
•lisur.. tha«.aU... Th. drug to b. .xa«inad ii Valproic acid in an aptl.pt ic 
ToiiS^a Xt. «d.l. Phar»acoUn.tlc. <'l,^ Jllii?;/".^"^!' - 
W.11 M paraaatar. of naonatal davalopaant and .oaal bahavlor. ara baing 
obtainad and co«par.d to normal pragnant aonkay. a. control.. 



STJLDEN IN7ANT DEATH STNDaOME (SIDS) 

-Wa «u»t diva d«.par into tha ayatarlM of Sci.atific 
Madicin. and pr.par. to gr.ppl. with tha da.troyar that 
dalaa ao many of aarth'i littla on..". 

W.O. Haggard, M.D. 
JAMA 711. 1, July 3. 1886 

Although Dr. Haggard*, itatw-nt did not addr... tha SIDS probl.m but tha 
t;«a?l hil; moHality rat. for childr.n during tha laat cantury. hi. 
propo.ition tut cau... and tr.atsant. muat ba found through raaaarch Is 
aaually applicabla to today', mo.t covm&a causa of death among youngst.ri 
JltSiin o" month and ona yaar of «g.. lada.d. av.ry '-•^^ than 100 

Amarican infants dia of tha sudd.n infant daath syndrom. (SIDS). SIDS, 
^^™^ c^lltd crib daath. 1. definad as th. suddan daath of any infant which 
cannot ba axplalned by prior medical history or poatoort.m examination. 
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B«ev«cn 5,000 «nd 6,000 babiu dl« of SIDS annually ia th« Unlctd StaCes . but 
SIDS occuM la all eouncriat, eulcuras, and cliaacai. Ita Ineldasca rtc« !• 
•itlsactd ae 1.5 to 2,0 par 1,000 Uva blrtha. Moit SIDS iafanca die bacwaan 
tha Mcond and fourth aonth of Ufa «hlla aalaap. Tba Initial thaory of 
aceldantal aoffocatlon by a tlaapiag «othar or by baddlng vaa abandoo«d whan 
raaaarch atartad looUng Into tha problaa. Currant avldanca auggaita that 
SIDS If not CAMMmd by choking or oaglaet and ganarally li not coatagloua or 
haradltary. Although tha axact atiology of SIDS raaaia* alualva. currant 
thinking attrlbutaa tha ayndroM to a co»bination of aubtla physiological 
dafleianelaa In tha Infant. 

With tha aaalgnaant to NICHD of prl»ary Fadarai raaponaibllitty for raiaarch In 
SIDS, a aat of prograa objactivaa vaa davalopad: to axpaod tha ba«a of 
kaoviadga; to undaratand tha cauaas and uadarlylng •achaaHa* of tha iyndroma; 
to Idantlfy Infanta at riak for baooalng vietlaa; to axplora pravantlva 
approachaa; to clarify tha ralatlonahlp batwaan high-rlik pragnancy. high-riik 
Infancy, and SIDS; and to aluddata tha payehologlcal lapact of a auddan and 
unaxpactad Infant daath on paranta, albliaga, and tha axtandad family. 

Epldaalologlcal Raaaarch 

Tha mCKD Cooparatlra Epidawiologlcal Study of SIDS U»k Factors coapllad data 
on 757 slnglatoB SIDS easaa and 1,514 s^nglatoa U^lng infanta. Although cha 
Branch haa not baan dlractly imUstd i th tha (itndy (ovarsaan by tha 
BioMtry Branch of tha Fravantlon lijaarch Progtaii), a raviaif and updata of 
SIDS raaaarch would not ba coapla'^a without praaantlng so ovarvlaw of tha 
raaulta. Analyaas of this population Indicata that 54 pareaat of tha SIDS 
caaas wara black, although only 23 pareaat of tha blrtha la tha atudy caatara 
vara black. Tha pcreaataga of lov birth walght lafaats la incraasad aaong 
eaaaa alaost four-fold ovar random control Infants. Savaral mataraal factors 
vara algnif ieantly Incraaaad for SIDS caaas cowparad to controls. Thraa 
factors easodatad vlth tha hlghast SIDS risk vara: (1) aaoking during 
pragnancy; (2) aothar'a aga at first birth lass than 20 yaars; (3) aothar'a 
adttcation laas than high achool graduata. Halthar alcohol usa during 
pragnancy nor lov pra-pragnancy vaight «no Iba.) vara asaoclatad with 
ln<£raaaad SIDS riak. Final raaulta hara confiraad that DPT laBuairation la 
not a algnlflcaat factor la tha occurranea of SIDS. Ad uaaxpactad Intartstlng 
raault of tha analysis of braast- tarsus bottla-faadlng and SIDS riak (aftar 
adjusting for savaral varlablas: aothar's aga, aducation, Incoaa, and 
sacking ) shovad that thara vaa a significant aaaodatloa batvaan tha lack o£ 
braaat-faadlng and SIDS. A apadal analyals oa this sana population 
daaonatratad that alaost all "apoaa" in tha nawborn nuraary occurrad aaong 
pratara Infants and that thara vara no dlf faraacas la tha rata batvaan SIDS 
caads and tha blrthwaight and raca-aatchad control Infanta. Mora SIDS caaas 
axparlancad pranatal and poatnatal grovth ratardatlon than control Infants. 

Curxsntly, a nav atudy ia rtvlavlng racords froa tha Katlonal Collaborativa 
Parinatal Study vhlch involvad approxiaataly 60,000 gravida and thair 
offaprlng. Tha plan la to axaalne tha cohort for riak factara: daoographlci, 
phyaical featuras of tha aother, hlatory of last prior pragnancy, diicase 
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•e«tM, condition o£ prtgntncy, labor, d^Uv.ry, ia6r«ut«rin« growth, ntonatil 
diACBosis, and oth«r v«ri«bl««. Coacurrtntlr, th«y will carry out « eait 
control itudy wh«r» oach o£ the 125 known SIDS Tictia* will b« eoap«r«d to two 
control srottpis tho firie ono will includo oight controlt ptr e«f« m»trh«d on 
riik factors known to b« rdattd to SIDS; tho ■•eood ono will Mt^ non-SIDS 
d««tha with controls ssltcttd on siailsr critsri*. It is txptctsd" th*t * aort 
eoapltts plcturs of tht SIDS victia will forthcoming, providing clues for 
futuri studios • 



lio— dicsl Rssssreh 

SIDS bioasdicsl rsissreh indudss studios involving both infants at risk and 
SIDS ▼ictins, «• wsll as sxpsriasntal aniasls whoas sarly davalopaont ia 
siailsr to that in isiasns. 

An srss of intsnss instigation by ssvoral rsssarch :aaas sddrsssss baalc 
physiologic issuss of ths rsspirstory function in youag infants. Prs«sturs 
infsnts hsv« an inerssssd frs<iusncy of spnas spisodsi and uodsrstanding thatr 
e«us«. offset, and conssqusacss will b* hslpful ia clarifying thair posaibls 
ralatlonship to SII». A study axaainsd brasthlnf pattsms in prsaaturs 
infants which appaar to ba profoundly aoduUtad by slasp stats, with a 
shertsning of axpirstory durstion during quiat snd not during activa alsap. 
This pattsm say advarsaly af fact gas axchanga in thasa infants which could ha 
partially causad by iMsturity in tha control and aachanica of tha rsspirstory 
■uselss. Tha Interaction of central excitatory and inhibitory influences on 
the rsspirstory canters asy have iaportan: laplications for both prsaaturas 
and na-fborna with apnea and infanta at risk for SIDS. Using sa experiaental 
aniaal, it was shown that, during hypoxia, there U an tncraased pulaonary 
•xeretion of CO2, suggesting that brainatea respiratory alkalosis (change in 
the pH of the brainatea en^ronwint) could be tha causs of hypoventUation in 
nevboma under this condition. Preliminary aeasureaents, earrisd out with a 
novel and sophisticatsd technique, showed that pR of brainatsa extracallular 
fluid does indeed ineressa trsnaisntly, followed by a aild dacreaaa or 
acidosis. Other studies have examined the affect of poatfaading regurgitation 
on ths breathing pattern of infants with histories of prolonged spnse. It was 
shown that it was a significant predisposing factor for short and prolonged 
aixed or obstructiw type of apnea. As other studies have failed to ehow this 
association, it ia conjectured that apnea asy occur only nhen gastric natarial 
rsaehsa specific rsceptors present in the upper airway (Urynx). In 
•xparimantal aniaals, tha stiaulation of these receptora does causa apnsa and 
awaXlowing. It ia speculated that ia infanta soas regurgitating episode dc 
not cause apnea, aa tha receptors asy be protected by aachanisas such as 
laryngeal cloaure or coordinated swallowing. The Utter was obsarvnd iu 
preaature infanta, where swallows wars aors coaaon during episodes of apnea, 
specifically of tha aixed or obstn-tctive :ypes. 

New sophisticated techniques ar« being developed to study the roia of 
brainstsa respiratory-re^ i.'.ed neurons in Bodulsting respiratory pattariis . 
These studies, carried out in adult cati. examine tha •^fact of various 
stiitmli applied to the utsper airvtys aaco^ia. Soaa cotaaon stimulus such as 
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dlseilltd vatftt end tookc v«r« found to bt Inadtqu^St m thi^ rteaptor units 
«d«pc«d rapidly and failad to taapood* Th« uaa of a acrocgtr atiaulua. a 
•mall brush t productd a giraatat raaponaa in individual units* This 
praliainary finding la a nav and intaraating approach to an iaport4Uit atudy* 

Idantify infanta at risk for SIDS has baan an important aim of raa«arch« Tha 
quaation has baan raiaad aa to vhathar tte analjrsia of oaeiXlatoTy pat tarns in 
raspiration and haart rata earn dafina thaaa infanta. It hma baan ahovn that 
oaeillatorr pattaraa do Indaad andarlia apnaa and hypoimntllatory avants and 
say ba «ora appropriata to axamina than Juat tabulating th« nutsbar of apnaas 
or tha pareantaga of tiaa oceupiad by apnaie apiaodaa o^r tha day* Tha 
tachniqua for thaaa atudiaa haa baan raf inad by dataraining tha af fact of a 
faca cuak on braathing pattatna and apnaa* Although tha praaanea of a saak 
ehangad tha incidanca of tha racognitad pattama^ it did not sodify tha 
obaarrad ralatlonahip batvaan pattarna and apnaaa. Cod^ tapaa of 2&«^ours 
undocuaantad hoila raeordinga of eardioraapiracory function obtainad on a larga 
tttwbar of infants in London ara availabla to tha lavas tiga tor aa vail as thosa 
of tvantytvo Infanta who aubaaquantly diad of SIDS. 

Ongoing atudiaa hava lad to nav inaights on tha ralationship batvaan 
andorphina (abii?;anoua opioida) Mtaboliaa, tha dlvarsity in tha physiologic 
tola of tha oat^^rally occurring opiata ayata«, cardi^rraapiratory control and 
atata of eonaciouanaaa or aXaap. It vaa datarsinad in puppiaa that 
▼antilatory raaponaa to hy^wxia dapands on aga and alaap atata » with a sora 
matura raaponaa in rapid aya aovaisant (REM) than in quiat alaap. Sndorphioa 
tra^a ahovn to ba ralaaaad in tha cantral oarvoua syataa vhan ulmals wira 
axpoaad to samara hypoxia* It vaa alao st^vn that opioida cauaa a sloving 
dovn in haart rata and hypovaneilation by diffarant aachaoiaaa. 

A grant avardad through tha smII businaaa innovation rasaareh program (SBXR)» 
utilising an axiating auto«atad cry analysis syataftt U studying its potantial 
uaa for an aarly idantif icacion of infants at risk for SIDS. Oidar anothar 
SBH grant I a siotion^^naitiva apnaa vonitor haa baan davaXopad and a 
prototypa built and taatad in a clinical unit. It im ahovn to ba «ora 
sanaitivc and abla to dm^ it apnaie pariods vlth graatar consistancy than tha 
aattraas-typa mn.ltor. 

A prcjacw la undar ^ay to axaaina tha rola of tha brains tan in tha atlology of 
StOS. Tha study involvas an axis ting collaction of brainatama of infants who 
diad of SIDS. Tha objactiva is to datamina if SIDS can ba eorralatad vith 
changaa in tha callular xaka-up of tha brainstaa. . Although qualitativa 
changas in calls ara not docuMntad^ It is thought that qiuntitativa changas 
La apacific call typaa axist and could ba datactad by a ^rphomatric analysis 
of a larga data aat. 
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During FT'86. • lUquMt for Appllcitloni (RPA) Mtltlad "Th. P»thog«nt»U of 
Sudd«a Infant D«ath Syndrosa" waa iaauad. Tha RPA caotarad oa juaatiooa 
ratardlM tha pathoganasla o£ SIDS In tha eontaxt of tha tola of tha bralMt.o 
and othar CHS eantara In tha control of vital functlona. Publiahad rtaairch 
soala highlightad tha naad for atudlaa on tha naurobiology and oaurob«havioral 
Lpactf off infanta «ho ara conaldarad at rlik. mth tha potantiai uaa of naw 
and highly aophiitlcatad tachaologr. In addition, tha RFA atraaaad tha 
Boaalbtlity of axanining tha rola of clrcadian rhythaa aadogaooualy gtnaraced 
in infanti at rlak. Tha raaponia to tha RFA fro. tha rataarch comunity was 
otttftanding and tha propoaala ancompanad racognixad araaa for raaaarch aa 

iTn^l idaaa to ba «q>lorad. In laaulng thii m. tha Inatituta hoped 
to atiaulata in^aatlgatora. not in tha SIDS fiald, to conaid«r tha l»«»lbillt7 
of applying thalr axpertiaa to thia iaportant quaation. Thia waa accoapllahed 
and aightlropoaala ara baing fundad. Ona will axamlna tha da^alopaanc of 
alaap-atata organization in infanta, thraa vill addraaa varioua aapacta of 
cardioraapiratory function and arouaal. tiio will look at tha potantiai 
InvolvaMnt in raaplratory control of varioua typaa of cantral n.rvoua tystea 
raeaptora. ona will invaatigata tha poasibla rola of an Inharitad lipid 
diaordar in infant daath, and ona wiU atudy tha davalop»ancal control of 
■uadaa involvad in raaplratory function. 

Tha uaa of hooa apnaa aonitora for infanta «aa tha aubjaet of a Conaaaaua 
Dayalepaant Confaranca hald at NIH in Saptambar 1986. An iaportant conclusioa 
raachad by tha panal of axparta who participatad waa that hoM •onitoiing la 
•adically indicatad for cartala groupa of infanta at high rlik for audiUn 
daath (infanta who had an acuta apiaoda raquiring raauacltatlon. aiblingi of 
two or «>ra SIDS ▼ictiaa), but not raco«ndad for nor»«l or aaysptoMtie 
pratam infanta* 

ACQUmSJ IMMUNE DEPICISNCY STIfDROMS (AIDS) 

" . . , tha diacoTary of apadfic «icro-organlaa aa tha 
cauaa of a diaaaaa. placaa it in tha Uat of Infactioua 
diaaaaaa, although it may not hava baan conaldarad a« 
balonging to tha daaa.* 

Madicina in 1936 
JAMA , p. 129, July 31, 1886 

Tha AIDS apidaolc in tha Dnitad Stataa continues to apraa<!. Tha Public Hailch 
Sarvica projactlon for tha yaar 1990 foracaata 270.000 caaaa of AIDS in th. 
Onitad Stataa. an avantuality of itaggaring cott in both huaan and aconoalc 
taraa Ac notad by tha Cant ara for Diaaaaa Control, tha miabar of woaan 
infactad by huaan iaaunodnf Iclancy virua (HI7) la incraaaing. Tha priaary 
routa of HI7 infaction in childran la from infactad aothar to child and tha 
jiXCRS h<i uftdft gt^kgn siussbcr of rcsftATch pfojictt rtlnttd to bttsMo 
iaaunodaflciancy vlrua infaction in infanta, childran. and aothara. Tha 
raapooaibility for thaaa atudias la aharad by tha Pragnaney and Parlnatology 
Branch and tha Ipidaalolegy Branch of tha Pravansion Raaaarch Prograo. The 
currant atudlaa ara focuaad upon: (1) a definition of tha rata and 
datanlnanta of the perinatal trananission of HIV infection from infected 



ERIC 



22 



aoeh«rt to their ehildr«n. This aultlctnt.r itudy ii b«ing conduct«d In thrt. 
hospital! la Htw York City. (2) « d««criptloa of th« full ipactrua (physical, 
naurologlcal. dtvtlopaaatal ) of HIV inftction In chlldrtn who aequira thair 
ditaaaa as a rasult of coag«Bltal laftctloa. (3) a coeplats prof 11a of ths 
iMunologlc ehaagas which occur In H17 saropositlva aad saroaagitlva 
aoth«r-laf sat pairs (prapartua la tha aothar aad postpartum In the aoth.r and 
iafsac). (4) a aultlciattr study of tha natural history of HI7 laf action in 
hcaophlllae chlldraa nho wars sxposad to tha virus via coatamlaatsd clotting 
factor rsplacaaant products. (5) a sareprsvalancs survay of HIV la 30,000 
births la tha aorthaastara Caitad States (eutslda of ths major AIDS 
•plcaatsrs) In ordar to dattralaa tha pravalaaca of H17 lafsctlon in woaan of 
raproductlvs sga la arsas of prssuaad low prsvaleica. (6) a prospactlvs, 
blladad study of tha so-callad AIDS ambryopathy/fstopathy syndroms la ordsr to 
validate or rsfuts tha axlstsncs of this entity. (7) a double-blind placebo 
controlled randomltad clinical trial of tha efficacy of iatraveaous gamma 
globuUa in lafaats and children with symptomatic HIV disease. 

la tha first study, wa hsva enrolled almost 100 womeo in New Tork City who are 
at high-risk for HIV lafsctlon. So far, 45 have had their babies. Of these 
women! 19 ware aaroposltlra for HIV. To date. 2 lafaats have AIDS (one Is 
dead)! and 4 era highly symptomstic for HIV dlsassa. In tha second study, we 
have prellmiaary raaults suggesting that tha neurological systsms of 
sxposed to the virus in utsro or Intrapartum are affected very early la Ufe. 
la fact, with careful'^ttsSIaatloa, davalopmental delay may ba one of the 
earUest signs of HIV lafactloa la victims of perinatal craasmlasioo of this 
dlseaaa. 

miNATAL OtPHASIS RESEARCH CIKTERS (PERC'S) 

The program was started in 1977 uader tha name of Major Research 
(MRP), ao^ the official daslgnatloo was changed to PERC la 1984. The PERCs 
are latended to pro«9te aad support multidlsclpUaary resaareh efforts la 
areaa where <«) knowledge gaps are oot being suffldsatly addressed by eagoiag 
research, or (b> there era needs to stimulats sad lateasify efforts in 
promising ressarch areas. Two active PERCs are In tha area of Diabetic 
Preenancy-, one Is lo "Hypoxia and Matsmal S«jking% one addreasas the issue 
of -Prematurity aad laltiatioo of Ubor", and ths newest two canters support 
studies on "latrauterine Growth Ratardatioa-, Another PERC In Diabetic 
Pregnancy was just completed. PERC Investigators and HICHD staff meet every 
year to discuss goals, scientific accomplishmenti , and directtleos for future 
resesrch. 

Diabetic Pregnsney 

Uatreated diabetes mellltui is incompatible with successful outcome of 
©raftt^cy. As treatment of diabacss has improved, pregnancy outcome has 
Improved, 'and preseatly maternal mortality is similar for aabetie and 
nondlabetic women. However, maternal morbidity continues to be higher In 
diabetics. Petal mortality has been reduced, but not to the level in the 
general population. Increased incidences of congenital anomalies, aacroaoisla. 
lata intrauterine death, and respiratory distress syndrome (RDS> remain a 
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•Iffliif leant ptobl««. Pt«|n«iiey p«r •« h«« • dl«b€teg«nle •ff«et. «nd lomt 
voa«a d«v«lop «bnora»li£i«i of cmrbohydrtt* ■itmbolUm known m g«it*cion«l 
di«b«tas Mlllttta (GDM). 

Uviavlnf thm clinic*! d«t« obtained In thm follov-up of 158 patUntt with 
CW, a profil* «««r|«d indicating that patltnti who aaadad inaull*-, in 
addition to thalr dlatary raglaan wtra. In g«naral» oldar than 25 yaari, and 
dallTarad Infanta vlth a hlghar blrthwalght ch«n thoaa uho could ba controlltd 
by dlat alon*. Obaw patlanti with CTW had aa avan hlgh«r rlak for naonatal 
•acroaoBla. Thli finding undcrllnai nha naad for rigoroui glucoa« ragulatlon 
during tha antapartum parlod. Furtharaora, latrapartu* gluceaa adalnlitntlon 
to tha «>thar ihould ba Uaitad and raqulrai caraful ■onltorlng of tha fatua 
«a It produeaa a algnlf leant dacraasa In naonatal glucoaa concancratlon «nd 
ehangaa la aeld-baaa ralatlonahlp. 

iUlaal aodala (rhaaua aonkay. rat, lamb) hava ba*n davalopad to product 
chronic la-«earo hyparlnaullnaxila raiultlng In fatal ovargrowth (alallar to 
human fatal macroaomla). Tha obiarrtd fatal ovargrowth Is not a tranalant 
phanoaanoa, aad at 15 daya of aga, rat pupa axhlbitad an alav«t«d fatty acid 
cootant In both Uvar aad auaelafl. Accalarated Upoganasla cannot axplaln 
thlB obaarratlon aa tha rata of fatty add iynthaala ramaload unchangad wh«n 
eomparad to control pupa. Studlaa la aaothar anlsal modal to produca In-utaro 
growth ratardad rata axamlnad tha affaet of nutrition on tha growth pattam 
during tha firat w««k of Ufa. Foatnatal faadlng did not affact tha Mvaraly 
frowth ratardad pupa, aad tha dacraaaa In tlatuaa' fatty acid content and 
•yathaals w»a found to ba proportional to tha raductloa la bodyvalght. 
Frallmlnary raaultt of atudlca axamlnlng bahavtoral davalopmant of rhaaua 
aonkaya aada hypoglycamlc during thalr nawbom parlod aa a conaaquanca of 
fatal hyparlnaullnamla ahow toat dafldta whan eomparad to aorsial controli. 
This obiarvmtion la young aalmala paraltto la tha faw that have raachad 
Adolaaeanea (4 yaara old). 

It haa baan damonatratad In tha adult that the ragponaa to glucoaa Infualoo !• 
c dacraaaa in glucoaa production. Xo th« firit faw d«y« afcar birth tha 
nawborn ahowa a parslftant naonatal glucoaa production la raaponaa to 
axoganoua glucoaa. Studlaa catn«d out la Infaati throughout tha naonatal 
parlod daaoaatrata a tranaltlonal control of glucoaa klaatlca which may 
partially account for tha fraquancy of hyparglycamla notad clinically. 
Pravloua atudlas ahow»d that rat pupa traatad with Inaulia la otaro axhlbittd 
aecalaratad growth which parslstad for two wcaka. furthar itudlaa hava ihown 
that thla aecalaratad growth partlatad to 12 waak» of aga. Although 
axparlmaatal and control aaiaali had almilar body walghts , tha Inaulln-trtattd 
pupa raipondad with hlghar plaaaa glucoaa to aa oral challanga taat. Thli 
raaponaa may indlcata that fatal hyparlaaullnaaia and aacroioola altar 
paacraatlc bata call davalopaant raiultlng la abnoraal glucoaa hcaaoataalf *nd 
aecalaratad growth* 

Katabolic ttudiaa in huaana ihowad that, at tfra, tht fatui la totally 
dap«ndant on tha aothar for glucoaa but la abla to produca alanina 
«adog«noutly, a a»Jor glucoganic amino acid. It waa also ihown that then i» 
en incraan in aat«rnal protein turnover in both diabacic and noa-diebatic 
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P.elinti. M«t*bolic ttudiu in l««n. »ildly ob«t«. and .•••iv.ly ob«« «om.n 
did not unco««r Mjor dl«tCMC«t. •^•n chough th« UCttr group had wh.t i. 
oatt«ll7 coatldartd tn«d«qu«t« pr«gn«ncy wight g»ia. 

Ttm cottMAMncM of th« .l^rrMt latr«at«ria« «nviron»«tit io dl«b«eu «nd 
mrwHrtM Srowth r.e.rd.eloa CIUCR) woa.t.X ^c.bollc «!«pt.cion «r. 
«x««ia<d. ThI d*t* •hoif.d that la «iuUi, tho jadogtaoui glucot. 
production la th« aowbora U r«gul.tid by plM«« glucoM, «ad "Jjhjjr 
Pftm.turlty aor lUCR aay •Ignlflcat offoct on thlt rigriUtioa. 

uScllag of glucoto crboa Kcounti for Bbo^t ont-third oSt^^ico•• production 
l^dl^tSg icSvm glucoa«og««o.l. la th« f-ting ao«bora. Oxidation of pl*««. 
glucwS^pJwint. only 80 porcat of total carbohydr.tr. o«ld«loa ^.ggo.tiag 
Jh«t thoro !• oxidation of local tl.aua glycogao. Tha «aaurad rata of 
glueeaa oxidation aoaw laaufficiant to aupply carabral »att^llc 
fijuira«anta. and othar fuala may ba Important for carabral ijatabolla, in tha 
r.2tlai huij; nawbow. Uctata turaovar 1. Mghar ^^^f ^ff^^" H^^*;";* 
ifK-r^Had clveolTala and hlghar oxyg«» coaauaptlon. Whan tha nawborni wara 
iuS? W« or iSaitl of a diabatir^thar. .l-ll«r raaolt. nara obtaln.d. 

farlaatal •orbldity and aortailty la «arkadly laeraaaad la iafanti bora to 
laaulla-^apandaat dla^ ttlc vtmaa (IDD). Ihta lacraaaa iacludaa .acroaomia 
iJth Iti attandant hi. ^ trau-a. fatuaaa of XDD i«-aa ara kao«« to hair, an 
altarad growth pattam in utaro. Bata obtainad by a taa. of raaaarchara 
ra^aal that aoaographic growth pattana in MD pragnandaa diffar froa tha 
"ISIarJ^rtrSa? ha^ba.n conatructad for tha normal popuUt ion. Th.y 
SaSa to ahow acealaratad gro»«h at 24 waaka gaatatlon and tha diffar tac. 
plSL« Mtarm. Alao, atudia. haira .ho«a a high iacidanca of aaoaatai 
polycytHo«l« in infanta of diabatic «,thari vhich auggaata an Incrtaaad rat. 
of «r7thropoi«tlea 

Uactroalc ^nitoring of haart rata and «*>^-ant h« •^l^,''*^, '^fj" 
cTcUc •otillty of fatuaaa which la praaant aa aarly m 21-2* w««i« of 
laatatlon. Hormal fatuaaa axhlblt activa and quiat parloda which baccia 
lonctr^th aga. Tbia faatura w»a not obaarvad la tha fatua of tha iaaulin- 
conSolI^ dllbitirpltiant, auggaatiag a d.lay la «ituration in fatal cycl... 

la humana. afforta ara balng diractad to clarify tha pathophysiologic 
^chanl..; of bona daminaralixatioa in ^""v.^^i^^tS'^JiJ^iJ^ 
ara ahowlng that in diabatic pragnandaa thara la daeraaaad .agBaal^ 
Siclntration to th. -miotic fluid. Ihi. <»«"«i-«^ -J S dlab^dc 

aaoaatai hypocalcamia. Tha daaral contant of bona to infanta of diabatic 
•othara waa found to corralata with tha aaan glucoaa coaeantration la 
capillary blood during tha firtt trtoaatar of pragnancy and with tha tiiaa«r*l 
contant V«tamal Snaa. In aaaa.aiag infant ^tada D atatu. it wa. found 
that raca. aga. aaaaon. and diat axart algniflcaat affacta on ^itaain D 
•atabolltaa and tharafora, tha.a factora ihould ba coniidarad for aach 
IndiTldual patiant. 

An iapertant raaaarch projact haa continued to davalop aa IspUatabla opan 
Uop toaulia lafualoo ayatan with parltonaal acc.aa for tr.atmnt of inaulin 
dapJodant diabat.i naliltua. Tha .yata« daiivars inaulto to a praprogrtaaad 
faahioa and tha patlant can adjutt the inaulin delivery according to pariodic 
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41«cr«t« blood flucoM ««Mur«o«nt ind «ntlcipatttd cAlorlc iac«k«. Th« tyttea 
hai batn rsduecd In fixa And vtlghc and «11 eoapoa«aea era houacd in « tingle 
CAM. Thart haw b««a itvaral ral«ti^«ly thort-ctta iapUatatiooi ia huaant, 
•bowing thac Intraporlcoaaai admlaitcracion of lastUin la faaaibla. Two-way 
talasatry allows eomuoicaeion with tha iaplant fo thae le can ba prograaaad 
and raprogranad at will. Ac tha taaa tlaa, Its parformanca can & ehackad 
with ragard to dallvary rata, euauladva insulin dsUwrad. raaainlng ataounc 
of Insulin, battsry status , and puap aotlon. Tha laportancs of balng abXa to 
rastora and saintala aonal glyeaaia auat ba aaphasixad as it appaart to 
pravant or avaa ravarsa aarly microvascular coapllcatioos la diabeclc 
patlants • 

gypoxla 

ikdvarsa tntanatal STaats, prior to ths oasat of labor, may causa davalopatntal 
handleapa. Daeraaaad availability of oxygan (hypoxaaia) to fatal tlasusi 1« 
such an avaat and a raliabls urkar to assass its oeeurranea is aaadad. Tha 
■aasuraaant of oauropaptldaa (▼•aoprassla) la aanlotic fluid asy ba aueh 
■arkar. Sueessslva scttdiaa hava shown that daersatad oxyganation rasults la 
an lacraass la tha aaeratloa of vasopraasia (aaeidlaratie horaona ralaasad by 
tha posfiarlor loba of eha pituitary) • ?asoprassla is than proaptly axeratad 
la tha fatal urlaa aad can ba aaaaurad io aviiotle fluid. Coaeurrant studies 
hava also datsrmlnad that satsrior loba horaonsa art stlaulatad by hypoxia in 
tha Tuoaa fatua aad all play a role la tha fatal adaptation to a dacraasa la 
oxyganatlon. Although fatal osaolaUty is a raflactloa of aatsmal status, 
tha fstas plays a rola la a flaar tuninf of its hoasostasls. Xodead, a 
aodarata ralaaaa of Tasoprassln eoacributaa to water consanratloa, sad s 
greatsr ralaaaa (la raapooss to hypoxia) eoatrlbuces to tha aalatenanca of 
blood prassurs. Studies la shaap have shown that tha ability appropriately to 
respond to hyparosaolallty is present early la tha third triaaster, with a 
tendency to aature tovarde tara, and oo chaagM occurring during tha first 
postnatal week. Tha raspeasa to hypoxia changes with sfs when axaalaad ia 
fetuses, neonates, and 5-7 day old laabs. Som ehanfes sre caused ia pert by 
aaturstioa of tha sutoaoale nervous systsa but other factors, such as 
transition froa fstal to asonatal circulation and tha eatablishaent of 
vaat nation, sre likely contributors. 

Chronic aatamal hypovoleaia produced la an aniaal aedel affects the facus and 
can lead to hypoxaaia. Soas of ths raeordad changes were an increase in fatal 
plasaa renin sctlvlty, vssopressia, and catscholoainas. Vsrlous foras of 
stress including aeut^ hypoxia ware shown to be asaocistsd with tha systesic 
release of beta endorphia and vasoprefsin. This response was found to be 
present la fetal life and aaturlag over tiae. SxperlaenttJ. data suggest that 
vasopraaain partlcipatat la both tha stiaulatlon and fsadbsck inhibition of 
antsrior pituitary in a strsssed newborn. AtiOther rafjlator of fetal 
pltultsry and adrenal functions seeas to be corticotropin releasing factor 
(CK?) la tha peripheral circulation of the fetus. Exparlaeatal flndingi 
Isdieate that there aay ba a placental sourcs for C&f . The iaveitlgstofs are 
trying to deteraine the potential utility of thasa aaasureaents to ba uted as 
ladicea of placental function. Huaan studies exasalning brsathing of tht fttus 
of staoking aothars have indicated significant diffarencaf ia the variabiUty 
of fatal breathing by epoch analyais whan conpsred to non-saoking coaditions. 



BEST COPY flVAILABlE 

26 



?«g« 23 



py^aturity Bad laltiation of Purturltion 

?rta«turlC7 U ufociatcd vith aora than 60 parcaot of all infant dtacha and 
iacraaaad aorbidity in tha aurvtwi. Ona cantar la activalj puraulng atudiet 
datoiliai tha blochamical mtitB that aceoapany tha onaat of labor. A great* r 
undaratandlng o£ thaaa aachaalaaa wUl fadlltata tha daaign of oa» and 
affaetiva atratagiaa to prawt praaatura labor, lo tha paat, icudiaa hav« 
ahown that a pracuraor of proataglandina (arachldonlc acid) la aobUltad from 
fatal aaabranas during hiaan parturition and that platalat-actlvating factor 
(PAT) la tmdatactabla lo tauaan aanlotlc fluid bafora but praaant ai'tar labor. 
It waa daaooatratad that FAT can ba arnthaalaad in aaaion tiaaua and that thia 
proeaaa la atiaulatad by ealdua. Thla finding providaa furthar wpport that 
ioniaad calciua playa a caatral rola in tha laitlatloa and propagation of tha 
biochaaical avast a of huaaa labor. 

Studiaa ara axaaining tha ragulation and aatabollia of arachidoaie acid in 
aaaion, chorion, and i*c±iu», lacant axpariaanta auggaat that athaoolaalna 
plaaaalogan, found ia «Biion tiaaua, aarvaa m a aourca of arachldonlc acid 
•od alao Inhlbita tha eoaplata ?;7drolyaia of glycarophoaphollpida by aarvlng 
«a an andogaooua inhibitor of lyaophoaphollpaaa. Following tha 
char act ariaat loo of a calciua ion-dapandant phoaphollpaaa Aj activity in 
aanloB tiaaua, furthar atudlaa ara auggaating aaothar ^apholipaaa A2 
activity la aaalao tiaaua that ia calciua lon-indapandant and aay b« 
raaponaibla for tha foraatloa of platalat activating factor. Anothar arta of 
ongoing atudlaa la that of tha raguUtlon of proataglandiM during 
parturition. Ooaot of labor in iaftctad patianta ap?«ara to ba inducad by a 
hoat-ralatad product saeratad by aonoeytaa in raaponaa to parantaral andotoxin 
which ia eapabla of inducing proataglandin ralaaaa froa aanion. Tharefora, 
onaat of Ubor ia thaaa caaaa aay not ba cauaad by a dtract bactarial toxic 
affact. Studiaa ara prograaaing to eharactarisa a tubataaca found in human 
fatal and adult urlna that acta la a tiaaua-apadfic aanaar to atiauUta 
proataglandia aynthaaia ia huaaa aanion calla aaintainad la eultura. Findlngi 
to data fuggaat that thia «ubatanca la huaan urlna U a growth factor of ranal 
origin that aay ba of iaportmnca not only la tha laltiat*w- ^2 parturition but 
alao ia fatal growth and aaturatioo. 

Intrautarina Crovth Ratardation 

Ttto cantara ara activoly angagad in studiaa addraaalng thia important iaiua. 
Ona atudy haa tha objactiva to axtand tha currant undaratanding of normal and 
abnormal fatal growth and to dataraina how tha fatua allocataa Uaitad 
axoganoua nutrianta undar conditiona of apontanaoua and «parlaantally inductd 
lUCR. A guinaa pig aodal haa baaa aatabllahad and appropriata tachniquaa to 
handla fatal tiaauaa ara balag davalc 1. Praliainary data auggast that 
apontanaoua growth ratardation caa ^acribad aa axponantial growth along a 
curva apprexiaataly 20S raducad froa tha avtraga. Aaothar aubprojact itudlas 
tha af facta of tha raatriction of giucoaa auppiv {aajor iaargy iubatrata) and 
of a dacraaaa of fatal inaulin concantratioo (major fatal anabolic hormooa) on 
fttal and placantal growth and aataboUam in tha ahsap aodal. Two aathoda to 
produca auatainad hypoglyeamia ara being taatad and avaluatads uaa of 
phloridsin aad chronic inaulia infusions in non-pragnant animala which will 
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then U «ppU«4 to th» prtgnane •he«p. P«t*l hypoitnuiin.ai* Inductd by 
!d»lftiitr.cloa of ■er«peosotoeln •how.d that ftt«l hyptrglyc.ai. rt.ulted from 
ft dtestAM of p«ner««Cle lasulln content and ••crttlon. Iniulinopjal* 
roulttd la hyp«rglyct«i* b>; ftppmr.nt Inerttstd production *nd P«rhap« by 
d<cr«ss«d utllixation, r.tultinc la decr«««d wibillc*! glueoM uptmk. wntl. 
flttco.. oxidation «l«o d«cr.M«d. thut. Mint.n.nc« of «T«-n con.uaptlon 
«pp««r«d to b« tb. TMult of « eo«bin*tion of iiicr««icd .ndojeaou. glucoi. 
production and oxld.tion of oth.r lub.tratM. PUc.nt*! glucos. eontuaptlon 
•nd trtaaport w aoc ftffcettd by ttroptototoein tdsftinittrttlon to th* ff.tu*. 
^thm pr«i«nc« of in.ulinop«nift . but no«r nor««l gluco« uttlit.tion. amino 
i^d tJ^J"r W.S found to b. iacr«.ed r..ulting in ol.v.tftd f.t*l amino acid 
concentration* « 

In huaana, tha clinical aanagaaaat of lOCR raliai upon tha Uat timing of 
daii^ry to avoid aa^r. fatal diatraaa »»ith ita aaquala* of naonatal conpli- 
cationa. tSabilical cord blood aampllng ia pragnanciaa coapllcatad by lUCR 
fdiacaoaad by altraaound aaaauraaaats) obtained at gastation«l aga 31-36 
i^ekT ^ra aaalytad for lactate cooceatration and raapiratoty gaaae. Ra.ulti 
verrcotiparad to thoae of normal ten fatuaea whoae aaaplaa iiar* obtaiajd from 
the umbilical cord at tha tima of electl^a. rapeat ceaarean aacttiona. Thaaa 
prtlJSnary acudia. .ho««l that high blood l.via of lactata can P«^«"^ "7 
•Itaificant Incraaaa ia acidoalf and, tharafora, may be oaed aa an Indicator 
of fetal jaopardy vtma aatapartum fatal heart rata taatiag ia normal. 

The availability of tachniquea for •ampllng fatal cord blood in "rly 
pragnancy for pranatal diagnoaii haa permittad the atudy of the -t*bolic 
en^roaaent of tha nadlaturbad mid-faatation human fatua. ^»<»«h t^ P^J »2 
•eturation were found ba higher and tha pC02 lowar in the nid-ts.rm fatua 
than at tha tima of Caavrean daU^riat. It ia poaalbla that theae 
differancea era not due :o gaatatioaal aga diffarencaa. raflactiag the fact 
that data at term ar* collactad ifhan the mother ia under aaesthcaia and 
au^gical atraaa. Coacurreat atudlaa ctaaiaad mataraal and fatal carbohydrat. 
^Hb^liama at the tima of deUvety and during pregnancy. At 20 ireaka it 
daaoaatratad that tha mataraal-fetal gradiant la much amallar thaa later in 
p^nSinc?. At low materael glucoae concentr.tlona, tha gradiant ia r.v.r.ed 
with fatal glucoae coacaatratioa highar than la the mother. 

Invaatitatora era alio axaaiaing the role of epidermal growth factor (EGF) on 
eubUoul" poitaatal growth and dif farantiatioa. PreUmlnary expariaeata have 
.ho«a%hat knjactiag aeoaatal mica with IGF producea f , "^^^if^:"/^ 
the effect la iraatar la tha pariod Isjmadiataly following birth. Thay have 
luo uncovered a new ayadroma of EGT induced akin laflammatloa acconpanltd by 
e diminuwioa of auckllng bahaviox. 

COOPgRATIVg ACR££M£KTS 

TWO Raquait. for Cooper.tiv. Agr.eaent Application! were laau.d J«ln8 ^ 1^85 
iavltiag propoaala for aulticantar cooparative clinical ^^,^1, 
lar.n.if« Car. Unit. (HICU.) and in Keternal-Fatal Hediciaa ^iJ'JfW^*^;^ 
Thay ware designed to invettigata, la NICUa, the aafaty and efficacy of new 
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rr.*tMne and «*n«z«w»nt ntnttgitt uted for th« car. of tick infants mnd. tn 
^rS^oSi.."la clinical ob.t.trlc.. P-rtlcuUrlr the. r.Ut.d to 
S^itHa of loi Mrch w«ight. Th« two n.ework.. -ch on. con.l.ting of 

cinLr.. b.g.« th«ir «:tivitt« during Ti IS86 .nd .r. d.v.loping 
protocoU CO b« iapl.ts.ntad during Tl 1987. _ 

A n.vl7 .wrd.c eoop«r.tiv. .gr..a.nt to AMSPOC i. di.cu.i.d und.r r..«.rch 
training (p«g« 

CONTRACT PRQgRAW 

tn 1965 th« MICHD r«cognis.d « growing .w.r.BM. of thm pot.ntiil of nonhuman 
Sii!t!; f« p.rin.t.1 ind d.v.lSp«.nt*l r....rch. A .p.dal br..ding colony 
Sli^inblHhS. 1971 .nd continue to U .upport*i uiid.r contract .t Davi., 
cl?J«^a wWcb proTid.. rha.u. iwnk.7. of known ..dical, r.productij. , and 
5taii!^i^;itJjtoS- to reiCHD-upport^i invaatigator. in th. Onit.d Stat... 

Ta eallaboratioa with th. Rational Inatitut. of AlUrgy and laf.ctiouj 

fNlllS iL contract. w«r. awardad in FT 1984 (flv. clinical cant.r. 
Si i*t. J«.g.-.nt c.nt.r !HIAIO]) to carry out a clinical trial. 

int^Sid^^nfion of m«t«rtty by I>.t.ctlon «<i^Tr.at«.nt ^."atlonal 
Sftltouriniry Inf.ctions: A Multic.ntt.r Undonlx.d Controll.d Clinical 
G.«lto«rla«ry lai.cti contract, ar. to Id.ntlfy ip.cif Ic typ«« o£ 

Zlfv^Ml i.Ji?ou"nary laf.ction which .r. .Ignlflcntly ...ocl.t.d with 
«.tI^uJ^r SSh. Mnd to t..t wh.th.r approprlat. aatimlcrobijl th.r.py 
Vi ll^ l^.ction. can raduc th. pr.t.r« birth 

^ii.htlT f.var than 9.000 pati.nta hav. b..n .nrolLd .lac. Vt .985. Th. 

IzX i. <^T^JtTut\ a doubl. blind design; r..ult. will not availabl. 
until th. cod. If brokao and r.iulta ar;al7i.d. 

Th. Branch, la collaboration with th. Maatal Ratardation . 
wlablutio Branch of th. CSMC. HICHD. and th. nt^l.ioo of M.t.rnjl and Child 
fiillth niaith ll.aourc« and SarHc.. Adalnatratlon award.d a contract 
«tia;d -Sng 5^co,.a of V.r7 Low Birth W.ight Infant.- to ajaluat. 

cSudrfn a^^^..Ttr8 y..r* who ar. .urvlvor. of a nawbom Int.nal^ car. 
unit and had a birth waight b«low 1,500 grsma. 

SMALL SUSIKESS INNQVATIVl RESmCH (SBU) PR0C1UM 

Tha SSIR Progr«s b«gan in 1982 to .timolat. t.chnological innovation and ua« 
ir.2S b^ll«.- to «.«t f.d.r*l r.a.arch and J«v*loP»««J <y^^) 
w!«.ntation plan proca.da in phaa... Pha.. I h«a th. obj.ctiv. of 
«?iSlIJw^ thl t^ctaical -rit and f.asibllity of R/D ld.a. which .ay 
"t ^t:Jy1.«S^to%o™rcial proj.cta or — ^^^^.^.^f* jr^Ii, J^T. 
U profflotit th. m^.pth d.vtlopment of propoa.d R/D id«a. that ar. lik.ly to 
raault In comoerclal product, or a.rvic. 
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An lACtrttCing project of cllnicl r.ltv.nct ho th» obj.etlv« of d.v.loping « 
t<«t«r for infmt »«ntil*tort. Thn davic. will b« Mp«bl« of t.itlng 
v«ntll«tor» under physiological load conditiona bafora bainj usad for infant 
cara to inaura adaquata parformanca. It it axpactad that tha infant lung 
•iaulator will hava variable coaplianca and rasiitanca, and it will ba tried 
in a hoapital anviroosMot. 

A Boval undertaking with cocaidarabia acientific ■•ritt ia trying to develop i 
prototype of an eaaily uaabla, oontrauaatic apparatua for tha accurate 
aaseassient of body voluae ia normal and low birth weight infants . In 
addition, it ii planned to include a device to aaaeta energy expenditure. The 
unique approach of theae inveatigatori ii that of uiiag air inetead of fluidi 
aa the displaeeoent eleaenc to aeaaure voluae. 

Another project ii directed at the developaenc of an ultraaonic fatal heart 
rata aooitorlng lyataa that alwuld operate without interfereaca fro« 
fatal/maternal •oveaenc. To achieve thia purpoae, it U planned to uae broad 
ultraaonic beaaa. If auccaaaful, the ays t a. will be laaa eenaitiTe to eotion, 
will require less operator ekill, and will be aore useful to long-tem 
■onitoring* 

Phaie II Cranti 

One of the SBIR granta •ucceaafully coapleted Phaae I of the propoaal and 
began Phaae II for perfecting the design and testing of Jff"^ Isolette and 
■onitoring cradle to uae in a Nuclear Magnetic Resonance (NMX) epectroeieter. 
^ ongoing clinical trials will assess the possibiUty of using this cradle 
la conjunction with NMi. to predict or identify life threatening hypoxia in 
ycang infants. 

Another group was able to achieve an autonatic record production «f '""J 
«,nitoring strips and printing the ennottated reduced records. 
thay will deaign, field test, and evaluate the eyetea which should be 
clinically acceptable, and produce archival records for inclusion into the 
patienta* charta. IJltiaately. this fetal records eanagaaent sys tew will be 
applied to both hospital and physiciana' office uae. 



High-Risk Pregnancy and Pretera Labor 

Diagnostic ultrasound for fetal and placental itiaging has evolved during the 
last decade into a aajor prenatal diagnostic technique. Hore recently, 
tteppler ultrasound hss basen used to assess human fetal hemodynaaics both 
centrally and peripherally, and also to assess the uteroplacental 
circulation. Such a developocnt is intriguing becauae current aathods of 
monitoring fetal well-being have limitations. Preliminary atudies have 
auggested the Coppler velocity waveform abnoraalitiea may precede clinical 
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prohlttM •ttcl» •« XTJCS. abnoniilltiM corr«lact with ft«on«t4l 

.orbidicr. S«plicatioa of th«*« finding* l« urgtntly iic«d«d, t» well «« 
phy«ic*l *nd aniaal aodtUng to dmrify Cht tat«rprtt«CioQ of ▼«locia«try 
changes. Also, progrtt* in wavtfora «n«ly«ia and ta ««ti««ting bibod flow 
qu«atitativ«l7 In rdtvtnc VMials ii vary important to purtua. Th« plannad 
workahop on Dopplor Ultrtaound in >Utacn«l-?afial E«aodyaamiei w»« held in 
Sapttmbar, 19fl6 and produced reco«Bendation« conaietent with the above 
deacription. An KfA i» planned to atiaulate reeearch on this topic. 

Phyilcal atreaa during pregnancy is becotsing aora wrled, intense, and 
widespread as «o»en generally becoae aore active in sports and in the 
workplace. Secant studies in wowea exercising voluntarily at high intensity 
during pregnancy suggest a negative effect on gestational length and fetal 
growth, without" increased perinatal aorbidity and aortality. Further studies 
are needed to specify the effects and risks of intense physical activity on 
both aother and fetus at different stages of gestation, follow-up studies of 
child growth and developaent can eoapleaent the perinatal aspects. Basic 
physiological research will also be essentiel to understanding the aechaniaa 
of observed effects and risks. The m would be issued for FT 88. Oam 801 
grant and a PO* »ub-?roject represent the only ongoing research in thia area. 

Currently used predictors of low birthweight are largely historical and 
socio-deaographic, and correlate weakly with low birthweight. Availability of 
a biologic aarker of higher reliability would facilitate early pranetal 
identification end intervention in a biologically high-risk population. Soae 
studies have suggested that the expansion in plasaa volyae of noraal pregnancy 
aay be iapaired in advent of lUCR and ?IH. Sewer aethodologies such as aass 
spectroscopy and activation of atable isotopes need to be applied seialy to 
obtain aore precise aeasureaent of plasaa voluae changes and correlate the 
latter with pregnancy outoae. Other potential predictors, such as ratios af 
horaones playing a role in plaaaa voluae regulation, are also worthy of 
study* A reseerch planning workshop is planned for September , 1987. In 
PT»88, a contract to iaprove and validate plasma voluae aeasureaent and other 
aethods would be developed. Later, so RFA could stimulate research with the 
new aethods. 

The recent 8ICSD Consensus Conference on Diagnostic Ultrasound in Pregnancy 
racoaaended seversl aedicai indications for prenatal ultraaound, but called 
for additional clinical research to assess whether preastal ultrasound 
screening and gestational dating iaproves pregnancy oateoae. Published 
studies hava been conflicting in conclusion and of low statistical power. A 
bi -center clinical trial is being initiated to provide d«ta upon which general 
clinical recoMendations can be made. The trlel will spas 4 ye era. 

Cite of the ideutlfisd priority areas of the Branch is Inlciation of labor. 
The prevention of low birth weight infant* is one of the HICHD and PHS 
initiatives. These infants, who are at an increased risk for aorbidity and/or 
aortality, aay have been growth retarded in utero or have been 
bornpreaaturely. The clarification of the aechanlstas interacting to initiat* 
either tera or premature labor la of fundamental importance if successful 
interventions for prevention are to b« developed. An NICHD Research Planning 
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tforluihop if plAfintd to •••«•• the ongoing rtscarch «ad eurrtnt knewlnigc of 
th« taaltipl« f&eto7f r««poMibl« for iaieiatioii of labor, boch t»ra «nd 
prtsaturo, mod to idcneify gap araas vhart raaaareh ihould ba aaeouragad and 
•upportad* Vorkahop proeaadiagi will be pubXithad. 

MaaagtMAS of prtcara labor ladudat tha adalnistratioo of oral tocolytic 
aganti and Chair doaaga, la aaay Inataocft, ia adjuacad according to th« 
patiant'a utarina activity racerdad by aa aabulatory tocodynaaoaatar. It ii 
propoaad for FT'SS to co-«ponaor a workahop with tha Pravantlon Raaaareh 
Program to avaJuata currant czparlaoca la tha uaa of tocodynaaoaatry and 
idantify approptiata ittudlaa to ra*olv« tha iatuaa raiiad about tha 
rallablllty aad afficacy of thla latarvantion. 

Savaral clinical maaagaaanta of eondltiona ia aatamal-fatal aadiclna naad 
■ora rigoroua avaluatioo ia tarma of ralatlva afficacy and aafaty. A aajor 
barrlar to parf orbing aigalf leant cllaieal trlala of luch aaaagaaantf haa bean 
ttM lov pravalanca of aarloua advaraa outeosaa, aueh aa fatal aortal! ty. 
Clinical trlala ihould ba eonductad la dlvaraa populatloni, by dlffaraot 
clinical raaaarehara, but with coordlaatad protocols, in ordar that tha 
raaultf ba gaaaralixabla. Tharafora, cha HICHD haa aatabllahad a natvork of 
aavan HFMD naeara. eapabla of eoeparaelag ia aalti-eantar clinical trlala. 
Tha eantara, in collaboration with HICHD staff* will aaiact problaas to ba 
atuaiad, dasign protocols, and laplaatnt Cha trial with patlants froa tha 
eantars. Data eollactlon and analysis will ba patforas^ by a data 
eoordlnatlnc cantar which is an intsgral part of Chs aatvork. Tha aatwork ia 
eapabla of carrying out s«^^aral protocols siaoltanaously. Tha first protocol 
on aaaagaaant of pcst-tara pragnaney will ba ialtlatad la PT'1I7. Tha 
parlnatal outcoaaa la a group of poattera pragnaadaa in which iaductloa of 
labor and dalivary is af factad will ba coaparad with thosa la a rando«i«ad 
control group allowad to dallvar spontaaaously, but with caraful. frsquant 
fetal assassaant until labor. A sacomt protocol, probably on prstarn ruptura 
of aaabfanaa, will start ia IT '88. Aaaillary itudias aay also bs 
appropriate during thaaa trlala. 

Paeal Pathophysiology and Dlaordarf of tha Wavborg 

Ovtr tha last faw yatrs laportant rasaarch haa brought forth naw knowledge on 
fatal davalopaant aad haa opened new avaauas for future investigsciona. One 
area of high priority addrsssea the NICHD inltiatlva on tha prevention of low 
birth weight la infants. Proalsiag aad rapidly axpaoding aultlfaceted studies 
are looking at tha role of growth factors ia fetal life and thair relationship 
to latrautariaa growth ratardatioa (lUGR). These will be eoatlnuad to 
detaralaa If a subset of saall infants reflect an aberrant expression of 
growth factors, abnoraality la receptors or post-recaptor defects. 
Preliminary data have shown that foreign coapouada do interact with growth 
factor receptors and say b« one possible caura of lUGH. It la planned to 
aneouraga studies in perinatal pharmacology and toxicology to acquire 
knowledge on the effect of drug therapy on taatamal and fatal tissues and 
organs, tha function of the placenta, and the cooaequencea for tha infant. 
Expansion ia Perinatal Pharmacology and Toxicology will be achieved through 
the funding of a center to be incorporated into the PERC program. An RFA will 
be developed for this purpose. 
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The planning of • workihop on growth factor* «nd 6h«ir roU ts f«tAl growth 
«nd a*tur«tion will bsgin in FY'SS to id«nti«7 sptcifi. inttrtitlng acpccci 
£oc £utur« r««««rch. A£ that tia« a dtciiion will bt twd* m to tht lituanct 
of a prograa «anottac«ia«nt or ^ highlighting th« r«coaiwn£«eidtJi of the 
workshop* 

Th« Coop«r«tlv« Hultie»aC«r Natwork of K«on«t«l Ine«n*lv« Care Cniti will 
h«gln «arolliag p*tl«at« for th« first protocol in tth« currttic y««r; other 
protocoU «r« at varloua tcagca of davalopaent . It !• aspactad that thar* 
will ba a eoatlnuoua Idantlf icatioo of raaaarch toplci with the aaiulng 
gtoaratioo of acciva protocoli. Tha purpota will ha to iavtatigatt th« laftty 
and affieaey of trcataaati and aanaganant itratagiat that a«y ba «aployad in 
tha ea;a of lafaatt adalttad to tha aaonatal intcaaiva eara uaita. 

Suddan Infant Paath Sycdroaa (SIPS) 

Tha support of SIDS raiaareh haa grown during tha currant fiacal yaar. Apnaa 
of praoaturity la a racognixad problaa occurring la 30 to SO pareaat of 
infaata atri avan 90 pareaat la thoaa who ara bora at 28-29 waaka, or fawar, of 
gaatatlonal aga. Furthar atudlaa ara aaadad to clarify tha undarlytng 
pathogaaaait. Usaareh la currently addraaslng tha pathophysiology of apnaa 
but aKpaasioc is planaad to araluata tha aaturity of tha respiratory eaaters. 
Tha Coasaasua Oevelepaeat Conference (held Saptambar, 1986) on tha uaa cf hoaa 
aoaltors Identified eavar^JL quastlona which «uat ba examined: coaparison of 
tha efficacy of tz with taophyllina or caffeine to praTent racurraaca of 
sigaif leant apnea; dater«iaattlon of drug coaceatracion la blood for affective 
results and lengths of treataants; davelopnant of an appropriate protocol to 
weaa infants off tha drug; and clarification of tha rationale for tha uaa of 
hotae wool tors. In addition, a co«parlson of infants followed at hoaa with 
either apnea aonitart or with apadal care and no aoaltora waa racosaended to 
evaluate the outcoaa of these iafanta and to deCaralne tha iadicatioos for the 
use of hoM aoaltora* 

Seseareh has highlighted that SIDS ▼ictias, as a group, tend to have had aore 
aedical coapllcatlons , and sona victias had chronic problems of respiratory 
control. Ifa<£er these drcuastancas they might be aore vulnerable . apadally 
in tha event of a alld upper respiratory infection* Tha thought haa been 
offered that under theaa drcuastancaa soma infants aay not be capable of 
defending theaselvea agalaat resplrstory occlusion. An SFA is planned for 
FY '88 to stiaulate studies examining the presence la these infants of leanied 
behavioral aachadsas such as appropriate postural aanauvara to free their air 
passages as wall as aeans of conveying their respiratory distress to othtr*. 
It is expect^ that proposed etudiis will docutsenc tha possible role of 
leardng proeeiees in facilitating such lifa-taving copiag skills. 
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Aeqairtd laaun* D«ficltne7 Syndromt (AIDS) 

Thi rr«gn«ttC7 «nd P«rla«colog7 Branch will eoaeinuc to p«rticip«tt_ In th« 
oogoiog progrta and help in dtv«loping n«v proj«cts addr«s«lag carrgiag 
quMtlonj la Mttmal and congasltal AIDS. Tha lafonucloa to ba ganar^ted it 
vital to tha dalinaation of auceaaaful traataanta aad/or pravaation 
atratagiaa, looking toward tha day whan aora than aaallorativa tharapf if 
available for childran and tha following daacription of current pediatric AIDS 
intarventioa becoaea obaoleta: 

"Current pediatric AIDS therapy aay ba deacribed aa . . . 
treataant that never enda for a diieaaa that ia never 
cured." 

Jaaea Oleaka, K.D. 
March, 1987 
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High Risk Pregnancy 
Fetal Pathophystology 
Preaature Labor and Itirth 
Disorders of the Newborn 
Sudden Infant Death Syndrome 
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RESEARCH GRANT AND CONTPJ\CT FUNDS BY PROGHAM CATEGORY 
FY 1980, FY 1983. AND FY 1986 

PREGNANCY AND PERINATOLOGY BRANCH 
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FIGURE 3 

pp GRANT AND CONTRACT FUNDS BY PROGRAM CATEC-ORY. FY 1985 AND FY 1986 
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RESEARCH GRANT AND CONTRACT FUNDS IN CLP'ICAL . 
AND NONCLINICAL DEPARTMNTS. FY 1986 
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RESEARCH GRANT AND CONTRACT FUNDS DISTRIBUTED BY DEPARTMENT. FY 1986 

PREGNANCY AND PERINATOLOGY BRANCH 
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FIGTO£ 6 

DISTRIBUTION OF PP PRINCIPAL INVESTIGATORS BY RENDER, DEGREE 

AND DEPARTPIENT. FY 1985 
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PP GRANTS AWP COtfTRACTS, FISCAL YEAR 1986, BY PBOCRAM CATEGORY 

Funda (chousandt) 

t 



Prograa CaCefory 


Toe a I 


Reacarcti Grant a 


Hational 

S ^1* W a %r WW 

Servica 
Awarda 


Raaearch 
Contract a 


1 

Tot-:! 
Ketearch 


Rcaearcli 
rrojectt 
Ctnct.POl) 


Rcacarch 
Cent«ra 


RCP 
Award a 


Total 




$29,540 


$23,848 


$4,632 


$1,060 


$1,681 


$2,837 


Htgh-Ritk Pregnancy 




9,959 


8,614 


1,210 


235 


310 


802 


fetal PaEhophyaiolQgy 


9,966 


9,232 


6,566 


2,220 


446 


215 


519 


Preaaturs tabor and Birth 


5,02J 


3.903 


3,186 


651 


66 


65 


1,055 


piaordera of Che Newborn 


7,127 


5,64t 


4,731 


651 


259 


1,064 


42i 


Sudden Infant Death Syndrose CPriwary) 


871 


304 


750 




54 


27 


40 



Number of Projects 



Program Category 


Total 




Reaearch 


Granea 




National 
Reacarch 
Service 
Awarda 


Research 
Contracta 


Total 
Reaearch 


Reaaareh 
Project a 
Clncl.POl) 


ReaearcH 
Centers 

■ 


RCP 
Awarda 


Total 


260 


211 


187 


7 


17 


24 


25 


High-kiik Pr»;n«ncjf 


76 


65 


60 


1 


4 


5 


6 


Petal Patho|>hyaiolosy 


69 


61 


51 


3 


7 


5 


3 


PreMatur« Labor and Birth 


39 


30 


28 


1 


I 


I 


8 


Diaordera of the Newborn 


65 


47 


41 


2 


4 




6 


Sudden Infant Death Syndroiae (Primary) 


It 


S 


7 




1 


I 


2 



Notea: t) The Hinority Bioaiedical Support Grant (S06) ia included in with the research project a* 

2) Excludea one grant and five contracta funded froai aourcea other than NICHfl extranurat funds* 

3) Excludes the Scientific Evaluation Crant* 
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TABLE 2. 

CEHPER. PECREg AHP FUHD8 OF PP FKIKCIPAL IWVESTIGATORS BY DEPARTtffiWT. FY 1986 



DeparCwent 


Totet PP 


Feaele 


KaU 


Type of Degree 


Ko. 


M.D. 


Ph.D. 


HD/PhD 


Hon- 
Doe 


No. 


H.D. 


Ph.D. 


ND/PhD 


Kon- 
Doc 


Ha. 


M.D. 


Ph.D. 


MD/PhD 


NOQ- 

Doc 


Totet 


239 


127 


88 


12 


8 


40 


17 


22 


1 




195 


110 


66 


11 


8 


Cb«£ctrict/ 
Gynecology 


6! 


37 


20 


2 


2 


10 


4 


6 






SI 


33 


14 


2 


2 


Pedietrict 


70 


62 


4 


4 




9 


8 




1 




61 


54 


4 


3 




Other ClLnicet 


23 


11 


SO 


1 


1 


6 


2 


4 






17 


9 


6 


1 


1 


Beeic Science* 


8t 


17 


54 


5 


5 


15 


3 


12 






66 


14 


42 


5 


5 



Depart «ent 


Total PP 


Female 


Hale 


Total Fund* 


$31,221,279 


$4,380,156 


$26,841,123 


Obatetrica/ 

Gynecology 


8,527,778 


956,519 


7,571.259 


Pediacrica 


8,948,383 


1,034.813 


7,913,570 


Other Clinical 


3.864,884 


1.025.398 


2,8|9,4B6 


Baaic Sciences 


9.880,234 


1,363.426 


8.516,808 



Nolefl: I) Biographical daca not avaitabte CMfi reaearch contracK. 
2) Nofi-Doctorate dagreea are on SBIR granta. 
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TABU 3. 



PP MATIONAL KESEARCIt SERVICE AWARDS. FY t980 - FY 1986 



Funds (thousand*) 



Prograa Category 


Total 


1 ! 

f32 


P33 


F34 


T32 


1980 


1983 


1986 


1980 


19S3 


1986 


1980 


1980 


1980 


1983 


1986 


Total 


$1,380 


$1,069 


$1,681 


$242 


$154 


$282 


$35 


$9 


$1,095 


$916 


$1,400 


High'^'Kiftk Pregnancy 
FeCal Pathophyaiology 
Presatura Labor and Birth 
Disordera of the Newborn 
Sudden Infant DeaCh Syndrose 


353 
28S 
21 
721 


233 
133 
36 
668 


310 
21S 

65 
1.064 

27 


152 
43 
21 
25 


55 
42 
36 
21 


90 
103 

62 
27 


35 


9 


192 
242 

661 


178 
91 

mm 

647 


220 
112 
65 
1.002 


Huvftber of Projectt 


Program Category 


Total 


F32 


F33 


F34 


T32 


19S0 


1983 


1986 


1980 


1983 


1986 


1980 


1980 


1980 


1983 


1986 


Total 


27 


20 


24 


13 


8 


11 


1 


(IW 


13 


12 


13 


High-Riak Pregnancy 
Fetal Palhophyaiolosy 
Prenature Labor and Sirth 
Disordera of the Newborn 
Sudden Infant Death Syndroaie 


9 
5 
1 

12 


4 
3 
2 
11 


5 
5 
1 
12 
1 


8 
2 
1 
2 


3 
2 
2 
1 


4 
4 

2 

1 


I 


(IW 


1 
3 

9 


1 

1 

10 
1 " 


1 
1 
I 

10 



Note: I) In FY 1983 and FY 1986 there were no F33 and F34 fundiid. 
a/ Funda in F34 awarded to •uppl<»iBent grant included in FY 79 count . 
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PP TRAIHIKG BY DEPARTWEWT, FY 1980 - Tt 1986 



Depart, went 


Py 1980 


FY 1983 


FY 1986 


Fellowahipa 


Train. Crsnta 


Fallotiships 


Train. Crsnta 


Fellowships 


Train. Granto 


No. 


Fund a 


Ho. 


Funds 


No. 


Funds 


Mo. 


Fund a 


No. 


Funds 


Ho. 


Funds 


Total 


14 


$285,403 


13 


$1,094,741 


8 


$153,588 


12 


$915,523 


11 


$281,766 


13 


$1,399,71? 


Obte«ericc/Jfnecology 


3 


69,797 


4 


405,516 






3 


308,377 


4 


104.016 


3 


347.537 


Pediatrics 


6 


123,791 


8 


641,806 


3 


61,140 


8 


566,183 


4 


104,754 


9 


986.715 


Other Clinical 


1 


16,130 






1 


20,040 






1 


29,004 






Basic Sciencea 


4 


73,685 


1 


47,419 


4 


72,408 


I 


40,963 


2 


43.992 


1 


65.461 



I 
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IWSTROCTIONS "TO THE FETUS 



Chooi« ft young, healthy aoChar of good 
•ocio«conoalc fCACus who i« ov«r 64 inches tell, 
•leader, Rh pocicive, end hes e regular oenitrual 
cycle. 

She auet aoC eaoke, Ceke drugi, or eeek 
aedieecion. Ker feaily background aust be 
genetically iapeeeable, end she ausc ceek good 
aneenacal care and a safe place la which to 
deliver. 

So order your own eaviromaenc and request that you 
are net bora either pretera or poettent. Let not 
your aeabranee rupture early, and, above all, 
eater the world head flrit with the aialaua delay 
once the Journey haa atartcd. Having arrived, 
breathe quickly before they cut your cord, and 
then ask to be directed to the inteoaive care 
unit! 

By thia you have the best chance to eurvive the 
riaka of your prenatal life. 



Charlee P. Douglae 
Hlaka in the Practice of Modern Ohstetrica . p. 1 
2d. S. Aladjem, The C, V. Moiby Coapany, St, Louis 1975 
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